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© Heterocyclic carboxylic acids and esters. 

© Heterocyclic acids and esters useful as inhibitors of mammalian blood platelet aggregation characterized by 
Formula I. II and VIII are disclosed. 
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HET 1 -(CH 2 ) n C0 2 R 



(I) 



HET 2 -CH 2 CH,, 




S-CH 




OCH^CC^Rj 



OCHgCOgRj 



(ID 
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Formula I compounds are those wherein n is 6-9, R is hydrogen, lower alkyl or an alkali metal ion, and HET, 
.s heterocyclic radical selected from the group consisting of 3.4<ii P henyl-lH- P yrrol-1-yl, 1,6-dihydrc-6-oxo-3 4- 
JphenyM-pyndazmy. 2,Wihydro-3-oxo-5,6-diphenyl-1,2,4-tria2in-2-yl. 1-oxcM.5-dipheny|.2H-pyrimidin-1-yl 
2 5-d 1 oxo-3.4 ; d l phenyl,m.da2olidin-1-yl. 5-<diphenylmethyl)-2H-tetrazol-2-yl. 4.5-diphenyl-2-thia 2 oyl, 4 5-diphenyl^ 
m-iinioaiOi-^-yi, and i,5-diphenyi-1H-pyra20i-3-yl. «i*«wiyi 

oZTn n " C0 H mp ° u " ds ** ' hose wherein R ' ^ hydrogen, lower alkyl or an alkali metal ion, and the radical 
rnn^ J .??! ^ ! ^ 3 " 4 ri " 9 P ° Siti ° n: and HET2 is a hete ^yclic radical selected from the group 
m ™Z fv. 1ST K V5T y1, ^P^^^^^-yW^iphenyMH-pyrazoM^ 4,W ip heny^ 
ll+pyrazol- -yl l-s-d.phenyl-IH-pyrazol-S-yl, 1.6-dihydro^oxo-3.4^iphenyl-1-pyridazinyl, 2,3^ihydro-3-oxo- 
5.6-d.phenylmemyl-1,2.3-tria2in-2.yl.and5-(diphenylmethyl>2H-tetra20l-2-yl ^'nyaro-^oxo 

0™°™ = V '" f 0 ^"^ are 1,1086 wherein R ' * hydrogen, lower alkyl or an alkali metal ion. and the radical 
-UL/H2CO2R is attached in the 3 or 4 ring position. 
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HETEROCYCLIC CARBOXYLIC ACIDS AND ESTERS 



BACKGROUND OF THE INVENTION 



10 



This invention generally pertains to heterocyclic carbon compounds having drug and bio-affecting 
properties and to their preparation and use. In particular, the invention is concerned with various 
heterocyclic derivatives characterized by Formulas I and II, infra., which are inhibitors of blood platelet 
aggregation. 

United States patents relating to the carboxylic acid and ester derivatives of the various heterocycles 
disclosed herein are as follows: 

(1 ) Pyrrole compounds in Field of Search 514/427, 428, and 548/562, 563. 

Chinn, U.S. Patent 3,471,513 discloses 2-(2-carboxyethyl)-5-phenyM-pyrrolebutyric acid and congeners 
with antibiotic and ulcer-inhibiting properties of formula (1) 



75 




CH.CH.CH.COOH 
,222 

CH 2 CH 2 COOH 



(1) 



20 Ohsumi, et al., U.S. Patent 4,336,194 discloses carboxylic acid esters having insecticidal properties of 
formula (2\. 



25 




N-CHgO-C-Rj 



(2) 



Maldonado, et al., U.S. Patent 4,563,477 discloses alpha-(N-pyrrolyi)-derivative acids having platelet 
30 antiaggregation and analgesic acvitiy of formula (3). 



35 



40 





-CH-COOR 1 



(3) 



45 



Chinn, U.S. Patent 4,694,018 discloses substituted 1 ,5-<fiphenyl-2-pyrrolepropionic acids having 5- 
lipoxygenase inhibiting properties of formula (4). 



50 
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CH 2 CH 2 C-K 



(4) 



(2) Pyridazine compounds in Field of Search 514/247 and 544/239. 

King, et ai. U.S. Patent 2.712.542 discloses 2-(3-pyrida2onyl)-acids having analgesic, anticonvulsant 
antispasmodic and sedative activities of formula (5). 



I f f ^ 

J*-C-C. 

N R X R 
*1 R l 



(5) 



Baetz. U.S. Patent 3.622.576 discloses diphenyl-pyridazones of formula (6) having psychotropic and 
analgesic properties. 



Ar' — 




(6) 



(CHX) -y 
n 



Houlihan. U.S. Patent 4.162,317 discloses succinic acid esters of 4.5-dihydrc~3-(2H)-pyridi2ones havino 
muscle relaxant activity of formula (7). 




(7) 



?2 H 5 



-CH 2 CHO-CO(CH 2 ) 2 C0 2 H 



(3) Triazine compounds in Field of Search 514/242 and 544/182. 

Pitet et ai.. U.S. Patent 4.167.566 discloses 2-prenyl-3-oxo-5.6-diaryl-AS-triazines having antithrom- 
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bogenic properties of formula (8). 



5 




Lacefield, U.S. Patent 4,318,911 discloses 5,6-diaryM ,2,4-triazines having antithrom bogenic activity of 
the formula (9). 

75 



20 




25 Pitet et al., U.S. Patent 4,511,566 discloses 2-N-cycloaikylmethyl-3-oxo-5,6-diaryl-as-triazines having 
analgesic activity of formula (10). 



30 




(10) 



35 

Guv, et al., U.S. Patent 4,677,105 discloses 2-a!koxycarbonylalkyl-3-oxo-5,6-diaryl-as-triazines having 
non-inflammatory analgesic activity of formula (11). 



40 



45 




(ID 



50 

Pitit, et al., U.S. Patent 4,851,411 discloses 5-monoaryl as-triazin-3-ones having antianxiety or antidepres- 
sant activity of formula (12). 

55 



5 



XI D: <EP 0442448A2J.> 



EP 0 442 448 A2 




10 



<4) Pyrimidine compounds in Field of Search 514/274 and 544/335. 

Caldwell, et a!., U.S. Patent 4,486,443 discloses hydantoins having antithrombogenic properties of 
formula (13). 



15 



20 



0 z 3 



Z-H 




(13) 



8 



25 



30 



(5) Imidazoline compounds in Field of Search 514/398 and 548/308. 312. 314. 

van der Burg, U.S. Patent 3,965,114 discloses imidazoline derivatives having anticholinergic and 
anticonvulsant properties of formula (14). 



2>. 



(14) 



35 



40 



Whootton. et al., U.S. Patent 4,237.131 discloses hydantoins having bronchodilator activity of formula 
(15). 

/ L r ^H 2 -Y- (C H 2 ) n C0 2 R 1 
R 5~ N 1 R, (15) 



II R, R. 

X 3 4 



Lautenschlager. et al.. U.S. Patent 4.330.550 discloses omega^2-oxo-4Hmidazolin-1-yl)alkanoic acids and 
50 esters having antithrombogenic and analgesic activity of formula (16). 



55 
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H 



0 

HN N— (CH 2 ) — COOR 1 



(16) 



Mai. et al., U.S. Patent 4,709,042 discloses a process for preparing 2-(1-hydroxyalkyl)-5,5-di phenyl 
hydantoin of the formula (17). 



6 5 0 



C 6 H 5- 



HN 



ft 



N-t-OH 
I 

R„ 



(17) 



Matsuno,et al., U.S. Patent 4,797,493 discloses imidazolines having ultraviolet-absorbing properties of 
formula (18).. 



— {0)- CH= , C <f° (18) 

) — ' w-A n~ch 2 - ch 2 - cn-n-R 



c 

•I 

0 



(6) Tetrazole compounds in Reld of Search 514/365 and 548/253. 

Hayao, U.S. Patent 3,453,285 discloses tetrazolyl alkanoic acids having anti-inflammatory properties of 
formula (19). 



R : -C 



\ _ 

N-r) 



-f H - C n H 2n- C0 2 H 
R 2 



(19) 



Katner, U.S. Patent 3,962,272 discloses 1 H-tetrazole-1 -acetate esters and acids useful for preparing 
cephalosporin and penicillin antibiotics of formula (20) 
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» n 
0=C 

C ° 

-CH 2 -C-OR' (20) 
Burrell, et al.. U.S. Patent 4.059,703 discloses tetrazo.e compounds having pesticidal activity of formula 



C00R* 

f,) --r I I 

Bison, et al.. U.S. Patent 4.652.671 discloses a process for the preparation of dichloroisonitrilocarboxylic 
acid esters of formula (22). 



3„4 



a ~\ H .J (22) 
I 

(CHR 1 ) n C00R 2 

(7) Thiazole compounds in Field of Search 514/365 and 548/203, 204. 

Cavalla. et al., U.S. Patent 3,506,679 discloses 2,5- and 4,5-diarylthiazolyl lower fatty acids having anti- 
inflammatory activity of formula (23) wherein W is a straight chain or branched aliphatic acid radical 
containing 2-6 carbon atoms. 



W 



(23) 



Hepworth, et al.. U.S. Patent 3,538.107 discloses aryl-thiazolyl-acetic acid derivatives having anti- 
inflammatory, analgesic and antipyretic properties of formula (24) such as alpha-[2-(4-chlorophenvl>- 
thiazoM-yljpropionic acid. 



8 
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w Hepworth, et al. U.S. Patent 3,661,920 discloses thiazole derivatives having anti-inflammatory, analgesic 
and antipyretic activity of formula (25). 



T5 



4)-C-C0 2 R 2 (25) 



C0,R- 

20 « 



Malen, et al., U.S. Patent 3,821,237 discloses thiazolyl benzoic acid compounds having fibrinolytic, 
platelet stickiness decreasing and antiulcer properties of formula (26). 

25 

R .C0OH 




1 ~^ == 

.N L 1) (26) 



30 

h 

Malen, et al., U.S. Patent 3,840,548 discloses thiazolylbenzoic acid compounds having thrombolytic 
35 properties of formula (27). 



40 




(27) 



R 



45 

Rynbrandt, et al., U.S. Patent 4,168,315 discloses dianisyi thiazole compounds having reduced platelet 
adhesiveness and inhibition of platelet aggregation properties of formula (28). 



50 



55 
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m, fa J 

1 C28) 



R* 



« t U S - "JS? 4 ' 659726 diSC '° SeS ^^^'"ethowhenyD-aKpyrroW-yOthiazoles having 

»s platelet aggregation inhibiting properties of formula (29). 



CH3O 

20 



25 

CM 



rvfl 

XT 



30 



35 



i^si^r* 4,791,124 disc,oses 0x320,9 and thia2o,e compounds having insecticidai 



(30) 

I 



40 

(8) Imidazole compounds in Field of Search 514/396 and 548/342 

™S„m11 S ; 4 ' 355 -° 40 diSd0SeS acid derivatives havin hypotensive 



properties of formula (31). 

45 



50 



55 
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(31) 



Lautenschlager. et al., U.S. Patent 4,460,598 discloses triphenylimidazolyloxyalkanoic acids having 
antithrombogenic properties of formula (32). 




Wareing, U.S. Patent 4,668,794 discloses imidazole acrolein analogs having blood cholesterol lowering 
properties of formula (33). 




(33) 



Bender, et aL, U.S. Patent 4,686,231 discloses 4 f 5-diaryl-2(substitutedHmidazoles having 5-Iipoxygenase 
inhibiting properties of formula (34). 
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N-Y J 




OA) 



N 



(9) Pyrazole compounds in Field of Search 514/406 and 548/378. 

Noguchi et a!., U.S. Patent 3,704.241 discloses 4-pyrazole acetic acid or esters having anti-inflammatory 
and analgesic properties of formula (35). 



15 



20 



CH 2 COOR 2 



(35) 



25 



formula SJ"" 1 U ' S * Pat6nt 4,042706 disc,oses pyra20,e derivatives having anti-inflammatory properties of 



30 



35 



YXT (CH2 ' nX 

R„ N 




(36) 



40 



UtT « S ' Pat !? t 4 '!f 721 diSd0SeS pyra20M - acetic acids "a™9 analgesic, anti-inflammatory and 
antpuretic properties of formula (37). 



45 



so 



R 

-CH- C0 2 H 



(37) 



/ 



1 



ss 



Beck, et al.. U.S. Patent 4.495.195 discloses 3(5)-phenyl-substrtuted-5(3)-pyra20le-carboxylic acids hav- 
ing xanthine oxidase inhibiting peroperties of formula (38). 



ISOOCIft <EP 0442446A2J_> 
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Wareing, U.S. Patent 4,613,610 discloses pyrazole analogs having cholesterol biosynthesis inhibiting 
properties of mevalonolactone of formula (39). 




(39) 



Wachter, et aL, U.S. Patent 4,826,868 discloses 1 ,5-diaryl-3-substituted pyrazoles which inhibit cycloox- 
ygenase enzyme and lipoxygenase enzyme pathways of formula (40). 




(40) 



Takamura, et aL, U.S. Patent 4,853.404 discloses 5-pyrazolylphenoxy acetic acids having diuretic, 
saluretic, and uricosuric properties of formula (41). 
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R R fl 
I / 
0— C-CO-N -Z-N 

' If If ^ 



(42) 



75 SUMMARY OF THE INVENTION 

In its broadest aspect this invention is concerned with heterocyclic carboxylic acids and esters of 
Formula I and Formula II 



20 



25 



30 



HE V<CH 2 ) n C0 2 R (I) 



HET 0 -CH-CH 




OCI^COjRj 



(ID 



I^f "h" w el2 ' R ' aid " arS defined be,ow which are inhibitor s of adenosine diphosphate and 
2 ; nd "fd aggregate of human platelet-rich plasma and are particularly useful as inhibitors of 
mammalian blood platelet aggregation. 

Another embodiment of the invention relates to the alkali metal salts of carboxylic acids of Formula I (R 
.s hydrogen) and Formula II (R, is hydrogen). A further embodiment concerns pharmaceutical compositions 
compnsed of a Formula I or II compound combined with at least one pharmaceutically acceptable excipient 

Ilnri^r °^' ment I 3163 t0 3 meth0d for inhibitin9 bl00d P ,atelet =99re9ation in a mammal which 
STSTiftZ fT 9 h J erapeutica,, y effective a ™™' * a compound of Formula I or an alkali metal 
salt thereof where R ,s hydrogen or a Formula II compound or an alkali metal salt thereof where R 2 is 
hydrogen to a mammal in need of such treatment 

DETAILED DESCRIPTION OF THE INVENTION 

This invention relates to inhibitors of mammalian blood platelet aggregation OF Formula I 
HET-fCHj^COzR (|) 

so 111 S 9 ' R iS hydr09en, '° Wer a,kyl ° r a " alkali metal ion ' HET1 is a heterocyclic radical 

50 selected from the group consisting of ««*™ 



35 



40 



45 



55 
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Ph 



Ph" 



(a) 3.4-diphenvl-lH- 
pvrrol-l-yl , 




(b) 1 ,6-dihydro-6-oxo- 
3,4-diphenyl-l- 
pyridazinyl , 




(c) 2 , 3-dihvdro-3-oxo- 
5,6-diphenyl-l,2,4. 
triazin-2-vl , 



(d) l-oxo-4,5-diphenyl-2H 
pyrimidin-l-yl , 



Ph 




M- 



Ph N ^ N / 
Ph \*» 



(e) 2,5-riioxo-3 ,4- 

diphenvl j rcidazolidin- 
1-vl, 



(f) 5-(diphenvlmethvl)-2H 
Cetrazol-2-yl , 



Ph 
Ph 



. N 



Ph S ^ 

I 



Ph 



(g) 4 ,5-diphenyl-2- 
thiazoyl f 



(h) 4,5-diphenyl-lH- 

imidazol-2-yl , and 



Ph 
Ph 



ZL_T 



(i) 1,5-diphenyl-lH- 
pyrazol-3-yl. 



15 
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The compounds of the instant invention are further characterized by Formula II 



HET 2 -CH 2 CH 2 - 




OCH 2 C0 2 R 1 



(ID 



10 wherein 



Ri is hydrogen, lower alkyl or an alkali metal ion, and the radical -OCH 7 C0 2 R is attached in the 3 

or 4 ring position; 

HET 2 is a heterocyclic radical selected from the group consisting of 



75 



20 



Ph •> 



Ph 



o- 



25 



(a) 4 , 5-diphenvl-2- 
thiazoyl , 



fb) 4,5-diphenyl-lH- 
imidazol-2-yl , 



30 



35 



40 



45 



50 



55 
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Ph 
Ph 



3D- 



(c) 3,4-diphenyl-lH- (d) 4 ,5-diphenyl-lH- 

pyrazol-l-vl, pyrazol-l-yl , 



70 



75 



Ph. 



Ph 




Ph 



20 (e) 1,5-diphenyl-lH- 
pyrazol-3-yl, 



(f ) 1 ,6-dihydro-6-oxo-3 ,4- 
diphenyi-l-pyridazinyL , 



25 



30 



35 



(g) 2 , S-dihvdro-S-oxo- 
S.e-diphenyl-l^^- 
triazin^-yl, and 



Ph 



WAN- 



Ph 



( h ) 5 - ( dipheny Lme thy 1 ) - 2H - 
tetrazol-2-vl. 



It is understood that as used herein limitations of Formula I and II are defined as follows. 
The term "lower alkyl" refers to a branched or unbranched saturated hydrocarbon chain containing from 
40 1-4 carbon atoms; specifically, methyl, ethyl, n-propyl, isopropyl, n-butyl, secondary butyl, and tertiary butyl. 
The term "lower alkanol" denotes an alcohol having 1-4 carbon atoms defined by "lower alkyl". 
The symbol "Ph" represents phenyl. 

The term "alkali metal ion n refers to ions derived from the alkali metals, most preferably sodium and 
potassium. 

4$ According to the present invention the compounds characterized by Formula I are obtained by a 
process comprising: 

(a) hydrolyzing a compound of Formula (I s ) 

HEMCH2) n C0 2 R a (l a ) 

50 

wherein HETi is as defined above, n is 6-9 and R a is lower alkyl, or 

(b) esterifying a compound of Formula (I**) 

HET,-(CH 2 ) n C0 2 H (I*) 

55 

wherein HETi is as defined above and n is 6-9 with a lower alkanol, or 

(c) alkylating HETi-H wherein HEP is as defined above with a compound of Formula (III) 
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X-(CH 2 ) n C0 2 R a (III) 

wherein X is halogen, preferably bromine,, n is 6 to 9, and R a is lower alkyl. 
Scheme 1 below illustrates the foregoing process. 

5 

Scheme 1 



10 



X-(CH 2 ) n C0 2 R a 

HET 1 " H ^ HET L - (CH 2 ) n C0 2 R £ 

75 (III) (IV) 



20 

ROH/H 



25 



30 




HET 1 -(CH 2 ) n C0 2 R 



35 



(l b ) 



40 



Compounds of Formula I are conventionally prepared as shown in Scheme 1 by base-mediated 
alky.at.on of me parent heterocycle (III) with a lower alkanol ester of an omega-halogenalkLTacT^Tto 

^ es n ters -/ , 2- A,ky ! ation 030 56 anw out with s ° dium »*««*■ poLsiJhydn^ rssss ? 

butox.de ,n surtable solvents such as tetrahydrofuran and dimethylformamide with conditions dependent 

condVo ' de T ° f T heter0Cyde ^ me addity 0f *• b*Q replaced. Preyed +EZ 

3° y t ?"* tn dimetn y |fo ^We (DMF) at room temperature or potassium 2 

Lltfinn ,! ° a ^ inStanCeS wh8W 816 a,k y ,ation results in "**«■ of regioisomers 
coS^n„ re f ^ Dy ^aWX 0" ■*» gel. Structural assignments are made™ m 

synTeS b lit 1 F*t ^ {W) emp,0yed 35 ^"9 « « 

aCen^alircSmiir ^ W by m0dmcattons *«* 

« co " verted to the corresponding acids (I") under the influence of either aqueous alkali or 

converted * theT 9 T ° f heter ° CyCte - Conversely ' acids « are conventional" 

Zn«n> a h ' orrespond,na esters <'"> b V bating the acid in a lower alkanol in the presence of an 
inorganic acid such as >:,-drochloric, sulfuric and the like 

diJEJ^ S f $ ° f F °T la ' Carb ° Xy,iC addS (R iS 30 alka,i metal ion > are oonventionally prepared by 

55 as sodZ Hi h" 8 T** SUCh 35 methan01 ' addinQ a mo,ar of an alkaH base sucn 

55 as sod.um methoxide, and precipitating the salt or removing the solvent 

proreSroSril^ 6 Pre$6nt inVenti0n • the corn P° unds characterized by Formula II are obtained by a 
(a) hydrolyzing a compound of Formula ll a 
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5 




wherein Hefe is as defined above and Rf is lower alkyl; or 
(b) esterifying a compound of Formula ll b 

10 



15 




wherein HET2 is as defined above; or 

(c) alkylating HET2-H wherein HET 2 is as defined above with a compound of Formula (V) 

20 



25 




wherein R? is lower alkyl and X is halogen or an aryl sulfonate; or 
(d) alkylating a compound of Formula (VI) 

30 




35 

wherein HET 2 is as defined above with BrCH 2 C0 2 R? wherein R? is lower alkyl; or 
(e) hydrolyzing a compound of Formula VII 

40 



45 




wherein R? is as defined above. 
50 The following schemes for preparation of representative compounds of Formula II illustrate the 
foregoing process. 



55 
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55 
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Scheme 3 




45 



50 



55 
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Scheme 4 
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Scheme 5 



10 



75 



20 



25 



30 



35 



40 




45 Scheme 2 depicts several different approaches for synthesis of compounds incorporating the arylox- 
yacetic acid moiety. Direct alkylation of heterocycle (1) with either bromide (2) or tosylate (TS) (3) available 
from alcohol (5), was accomplished with sodium hydride in DMF at room temperature or potassium 
carbonate in DMF at 110* C to furnish esters (6). Alternatively, in some cases, reaction of the heterocycle 
(1) with alcohol (5) obtained from diol (4) in the presence of diethyl azodicarboxylate and triphenylphosphine 

so provided esters (6) under the mild conditions characteristic of the M'rtsunobu reaction, Synthesis . 1-28 
(1981). Carboxylic acids (7) were obtained by alkaline hydrolysis of esters (6). 

Scheme 3 depicts the synthesis of thiazole derivatives (12) and (13) wherein the aryloxyacetic acid side 
chain is appended to a carbon. Metallation of 2-methyl-4,5-diphenylthiazoIe (8) with n-butyllithium followed 
by quenching with bromide (9) provided the silyl ether (10) which was deprotected" with tetra-n-butylam- 

55 monium fluoride to give phenol (11). Alkylation of phenol (11) with methyl bromoacetate gave ester (12) 
which was hydrolyzed to the acid (13) under aqueous alkaline conditions. 

Scheme 4 depicts preparation of Formula II imidazole derivatives (19) and (20) wherein the arylox- 
yacetic acid side chain is also appended to a carbon. Hie synthesis was carried out in a manner analogous 

23 
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to Scheme 3 but the presence of an active hydrogen in 2-methyl-4,5-diphenylimidazole (14) necessitated 
introducer, of a protecting group onto one of nitrogen atoms prior to retaliation. Various protecting groups 
known to those sk.lled in the art can be used with the ethoxyethyl moiety described by T.S. Manoharan. et 
al J. Org. Chem.. 53, 1107-1110 (1988), particularly preferred as it has the advantage of being inexpensive 

5 and easily introduced. Heating 2-methyl-4,5-diphenyiimidazole (14) with an excess of ethyl vinyl ether in a 
sealed reaction vessel provided the crystalline N-(1 -ethoxyethyl) imidazole (15). Metallation of imidazole (15) 
with n-butylhth,um followed by reaction with bromide (9) provided silyl ether (16). Selective removal of the 
silyl protecting group was accomplished by exposing (16) to tetra-n-butylammonium fluoride. Alkylation of 
phenol (17) wrth methyl bromoacetate afforded ester (18) which was converted to the imidazole (19) by 

io heating .n methanol in the presence of concentrated sulfuric acid. Aqueous alkaline hydrolysis gave acid 

Scheme 5 depicts preparation of Formula II pyrazoles (25) and (26). Alkylation of the dianion of 1- 
benzoylacetone (21) with bromide (9) afforded diketone (22). Exposure of (22) to phenylhydrazine provided 
pyrazole (23) Removal of the silyl protecting group of (23) with tetra-n-butylammonium fluoride and 
»5 subsequent alkylation of phenol (24) with methyl bromoacetate gave ester (25). Base-induced hydrolysis of 
ester (25) provided the target acid (26). 

Alkali metal salts of Formula II carboxylic acids (R< is an alkali metal ion) are conventionally prepared 
by cl.ssolv.ng the acid in a suitable solvent such as methanol, adding a molar equivalent of an alkali base 
such as sodium methoxide. and precipitating the salt or removing the solvent 
20 As stated above, the compounds of Formula I and Formula II have pharmacological properties which 
make them particularly useful as inhibitors of blood platelet aggregation. 

Platelet aggregation is considered part of a complex physiological mechanism for formation of a 
thrombus in the vascular system. Thromboembolic phenomena, i.e., the formation of thrombi, are involved 

« ^rSl^rnK 3 nUmber ° f . diSe3Se Stat6S in mamma,s inc,udin 9 thrombophlebitis, phlebothrombosis. 

25 cerebral thrombosis, coronary thrombosis and retinal vessel thrombosis. An increase in propensity for 
platelet aggregation, sometimes referred to as platelet adhesiveness, is observed following parturition 
surgical operations such as coronary artery bypass surgery, organ transplant, angioplasty, prosthetic heart 

tZ™TtoL:r\* fe :, and in ischaemic heart disease - «%» 

30 ReseTrc TRtSfT^T- *" hypsr,ipemia: refer to * Po ^> * * J- Artherosclerosis 
30 ggggg; 721 < 19 6f)- Thus, the compounds of the invention which have antithr6~m5oge"nic actions (inhibit 
blooc I platelet aggregation) are useful in prevention or treatment of conditions involving platelet aggregation 
and thrombosis such as the above. The instant compounds are also considered to have antimeXc 
potential in view of their platelet inhibition properties. 

The pharmacological properties of the instant compounds can be demonstrated by conventional in vitro 
35 and in vivo biological tests such as the following. aiHiwro 

IN VITRO INHIBITION OF HUMAN PLATELET AGGREGATION 

The aggregometer method of Born. C.V.R., J. Physiol ., (London), 1962. 162. 67-68. as modified by 
IT ' - - ?" — 92" *± 1964 ' 64"548Wwas used to assesiThe in viiro JZZ of the 
^rT h S 35 *° inhibiti0n ° f adTnosine ^sphate (ADP) and colla^duced platelet 
aggregation. The human volunteer donor's arm is cleansed with 70% ethyl alcohol. A sterile 20 ml syringe 

r^SSm^, 40 WithdfaW 20 m ' ° f b ' 00d - ^ b, °° d iS immediate 'y added to a tes ' tube coSng 
3.8 ,o sodium atrate to prevent clotting (1 part citrate to 9 parts blood). 

45 r^'f/'* P,aSma (PRP) was ^Parated by centrifugation for 10 minutes at 1000 rpm (140xq) from 
abated ,3.8%, human blood. Al, g.assware used for preparation of PRP is silicon treated. ADP? Z 

^Sh2T ? 0 5 r 9 ' mL ° r °-° 5 mL ° f 3 COl,a9en sus Pension prepared according to the method 
descnbed by Evans. G., et a... J. Exp. Med., 1966, 128, 877-894 was used to induce aggregation Tne 
™ £T£ ^ mp0undS ,e ;f d were d'ssolved-ln-dimethyls-uFoxide (DMSO) so that 5 mcl added to toe platelet 
so nch plasma would y.eid the desired test concentration. Vehicle control trials were done and compared wito 
aggregation .nduced in platelet rich plasma containing various concentrations of the test compounds Dose 
response curves were obtained and Inhibitor Concentration (IC 50 ) values calculated. In this test, the IC 50 
values for d.pyndamole. a clinically useful antithrombogenic agent, are 512 mcg/ml vs. ADP and 245 
mcgml vs collagen. Results for 50% inhibition of ADP-induced aggregation are given in Tables I and II 
55 hereinafter for various Formula I and If compounds. 
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TABLE 1 

Inhibition of Human Platelet Aggregation 
of Formula I Compounds (IC ^ Q mcg/tnl) 

HET r (CR 2 ) n C0 2 R 

r va „ lft ttr , m vs. ADP 

Example ISSLi S JL mcg/tnl 

1 3.4-diphenyl-lH-pyrrol-l-yl 8 CH 3 32 

2 8 H 4 



4 



6 



8 



10 



1 ,6-dihydro-6-oxo-3 , 4- 8 CH~ 21 

diphenyl-l-pyridazinvl 3 

8 H 2.9 

l,6-dihydro-6-oxo-3,4- 7 CH 0 7 7 

diphenyl-l-pyridazinyl 3 

7 H 1.6 



7 2,3-dihydro-3-oxo-5,6- 8 CH~ 6 8 

diphenyl-l t 2 f 4-triazin-2-vl 3 

8 H 2.2 

2,3-dihydro-3-oxo-5,6- 7 CR- 4 6 

diphenyl-1 , 2 , 4-triazin-2-vl 3 

7 H 3.1 



11 2-oxo-4 ,5-diphenvl-2H- 8 CH 0 

pyrimidin-l-yl 3 



12 



14 



18 



>32 

8 H 12 



13 2-oxo-4 f 5-diphenvl-2H- 7 CH- 

pyrinidin-l-yl 3 



15 - .5-dioxo-3,4-diphenvl- 8 CR- 
Lnidazolidin-l-yl 3 

16 flu 



>32 
10 

>32 
11.9 



17 5-(diphenylmethvl)-2H- 8 CH- >32 

tetrazol-2-vl 3 



8 H 4.2 
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10 



15 



20 



25 



30 



35 



40 



J5 



Example 
19 
20 

21 
22 

23 

23 
25 

26 
27 

28 
29 

30 
31 

32 
33 



TABLE 2 

Inhibition of Human Platelet Aggregation 
of Formula II Com pounds fIC J0 meg/ml) 



HET 2 -CH 2 CH,- 




OCHjCOjRj 



HET„ 


-*i- 


VS At)r 

mcs/ml 


4 , 5 -diohenvl-l - rM 9? n ui 




0.41 




u 
n 


0 .36 


V,5-diphenyl-lH-imidazol-2-yL 




«i • H 




IT 

n 


1.2 


3 i4-<*iphenyl-lH-pvrazol-l-yl 


CH 

3 


U . Zi 




u 

n 




4 .5-diphenyl-lH-pyrazol-l-yl 


CH 

3 


A on 




H 


0.30 


1 ,5-diphenyl-lH-pyrazol-3-yi 


CH 3 


0.33 




H 


0.67 


1 »6-dihydro-6-oxo-3 ,4- 
diphenyl-l-pyridazinyl 




0.75 




H 


1.0 


2.3-dihydro-3-oxo-5 f 6-diphenvl- 
1 .2 # 4-triazin-2-yl 


CH 3 


1.0 




H 


0.9 


5-< r diDhenvlmethvl)-2H- 
cetrazol-2-yl " 


CH 3 


0.9 




H 


1.4 



50 



55 



*JtZZ??T h f F P " ° rrnUla ' and " 3CidS m P^cularly potent inhibitors of ADP-induced 
aggregation of human platelets. While the esters are generally less active than the parent acid, they are 
useful as pro-drugs In vivo where they are hydrolyzed to the corresponding acid 

The dosage employed in the therapeutic methods of the instant invention will vary with the form of 
adm,n.strat.on. the particular compound chosen, the subject being tested and the effect desired. Suitable 
effectrve doses ,n an.mals range from 0.1-50 mg/kg body weight orally and from 0.05-10 mg/kg body weight 

SiSf^ 85 SUbCUtaneoUS ' 'ntramuscular. and intravenous i^Ts 
contemplated that the effective unit dose in man will range from 1 to 100 mg and preferably from to 20 
mg adm,n.stered one to three times a day. In accordance with conventional clinical practice, the effective 
dose can be determined by administering a Formula I or II compound at a dosage substantially less than 
the dose of the compound which is thought to be effective and then increasing the dosage in small 
increments until the desired effect is achieved. 9 



26 



SOOCIO. <EP 0442448A2J_> 



EP 0 442 448 A2 



In carrying out the instant therapeutic methods, the active ingredient of Formula I or II or alkali metal 
salts of Formula I and II carboxylic acids are preferably administered with a pharmaceutical^ acceptable 
carrier and such compositions constitute part of the instant invention. Suitable dosage forms for oral use are 
tablets, dispersible powders, granules, capsules, syrups and elixirs. Examples of parenteral forms are 

5 solutions, suspension, dispersions, emulsions, and the like. The compositions for oral use may contain one 
or more conventional adjuvants, such as sweetening agents, flavoring agents, coloring agents and preserv- 
ing agents, in order to provide a composition of suitable pharmaceutical elegance. Tablets may contain the 
active ingredient in admixture with conventional pharmaceutical acceptable excipients including inert 
diluents such as calcium carbonate, sodium carbonate, lactose and talc; granulating and disintegrating 

to agents such as starch and alginic acid; binding agents such as starch, gelatin and acacia and lubricating 
agents such as magnesium stearate, stearic acid and talc. The tablets may be uncoated or coated by 
known techniques to delay disintegration and absorption in the gastrointestinal tract and thereby provide a 
sustained action over a longer period. Similarly, suspension, syrups and elixirs may contain the active 
ingredient in admixture with any of the conventional excipients utilized for the preparation of such 

75 compositions such as suspending agents (e.g., methylcellulose, tragacanth, and sodium alginate), wetting 
agents (e.g., lecithin, polyoxyethylene stearate) and preservatives such as ethyl-p-hydroxybenzoate. Cap- 
sules may contain the active ingredient alone or admixed with an inert solid diluent such as calcium 
carbonate, calcium phosphate and kaolin. The injectible compositions are formulated as known in the art 
and may contain appropriate dispersing or wetting agents and suspending agents identical or similar to 

20 those mentioned above. 

The following examples are given by way of illustration and are not to be construed as limiting the 
invention in any way inasmuch as many variations of the invention are possible within the spirit of the 
invention. 

25 DESCRIPTION OF SPECIFIC EMBODIMENTS 

In the following examples, all temperatures are given in degrees Centigrade. Melting points were 
recorded on a Thomas-Hoover capillar melting point apparatus and are uncorrected. Proton magnetic 
resonance OH-NMR) spectra were recorded on a Bruker AM 300, Bruker WM 360 or Varian Gemini 300 
30 spectrometer. All spectra were determined in CDCI3 or DMSO-ds unless otherwise indicated and chemical 
shifts are reported in delta units downfield from the internal standard tetramethylsilane (TMS) and 
interproton coupling constants are reported in Hertz (Hz). Splitting patterns are designated as follows: s, 
singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad peak; and dd, doublet of doublet 

35 EXAMPLE 1 

Methyl 3,4-diphenyM H-pyrrole-1-nonanoate 



Sodium hydride (789 mg of a 50% dispersion in oil, 16mmol) was washed twice with hexanes and 
covered with DMF (40mL). 3,4-Diphenylpyrrole (3g. 13mmol), obtained according to K.R. Kopecky, et ah. 

so Can. J. Chem., 54, 2645-2651 (1976), was added and the mixture stirred at room temperature until gas 
evolution ceased7~Methyl-9-bromononanoate (3.61 g, 14mmol) was added and stirring continued at room 
temperature. After 15 minutes, the mixture was poured onto 1N hydrochloric acid solution and extracted 
with diethyl ether (3x). The combined extracts were washed with water (3x), dried over sodium sulfate and 
concentrated in vacuo to leave an oil which was chromatographed on a column of silica gel. Elution with a 

55 mixture of hexanes and diethyl ether (9:1) afforded methyl 3,4-diphenvl-1H-pyrro!e-1-nonanoate (3.70g, 
69%) as an oil. 

Anal . CaJcd. for C26H31NO2: C, 80.17; H, 8.02; N, 3.60. Found: C, 79.84; H, 8.02; N, 3.36%. 

TTNMR (CDCb) delta: 1.20 to 1.50 (8H, m), 1.60 (2H, m). 1.82 (2H, quintet J = 7Hz), 2.29 (2H, t, 



40 




45 
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J=8H2), 3.64 <3H, s), 3.87 <2H, t, J = 7Hz), 6.74 (2H, s). 7.20 to 7.60 (10H, m). 
EXAMPLE 2 

5 3,4-Diphenyl>1H-pyrrole'1-nonanoic Acid 



Ph-r N-(CH 2 ) 8 cn 2 H 



75 




f ol 6 . ^ ettiy ' ^^^enyM H-pyrrole-1 -nonanoate (2.50g. 6.4mmol). 5N sodium hydroxide 
solution (3.86mL, 19mmol) and methanol (50mL) was heated on a steam bath. After 30 minutes, the solvent 
was evaporated, the residue diluted with 1 N HCI solution and extracted with CH 2 CI 2 . The combined extracts 
20 were dried over sodium sulfate, concentrated in vacuo and the residual oil chromatographed on a column of 
acid^Io^ fsE?) as an * **** "* ^ ^ ^Ph^lH^jyrrole-l-nonanete 

3.42rt¥0 C aS /o f ° r C25H2sN0 ^°- 7H ^= C, 77.37; H. 7.90; N, 3.61; H*0, 3.25. Found: C. 77.23; H. 7.52; N, 

25 j-™^*? fS llTou 51, 172 (2H> quintet J=7Hz) ' 189 (2H - quintet - J=7H2 >- 242 gh. t 

- 7Hz >- 3 92 < 2H - l - J = 7Hz). 6.83 (2H. s), and 7.20 to 7.40 (1 OH, m). 



EXAMPLE 3 

30 Methyl 6-oxo-3.4-diphenyl-1 (eHHwidazinenonannate 



35 



tr 2 




(CH 2 ) 8 C0 2 CH 3 



45 



50 
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with rSp^n ! ? 3 6 ° % diSpersi0n in 0il - 20mmo,) was washed *» "exanes, covered 

w,th DMF (25mL) and 5.M.phenyl-3(2H)-pyrida 2 lnone (4g, 16mmol). obtained according to P. Schmidt et 

ariSSSnT? — ?" 134 " 14 ° (1954) ' added After 933 evolution had ~* *e mixture wS 
stirred at room temperature for 30 minutes before adding methyl 9-bromononanoate (4.45g, iSmmol) The 

.ernnirf TT k^V: 110 C ,0 9iVe 3 S0 ' UtiOn "* a,,owed to «*>' to** being stS'roSn 
2? e l 0f , 1 h0un The mixture was diluteQ wi t" water and extracted with diethyl ether <3x). The 

rZIf T* WSre WaSh6d Water ' * ied ° Ver SOdium sulfate and concentrated to leave an £ 

S£?5?) asTolt C °' Umn ° f S " iCa 981 aff ° rded methy ' ^^^^Wt^ "onanoate 

™ r C26H3oN2 ° 3: C - 74 - 6l = 7-22; N, 6.69. Found: C, 74.89; H, 7.38; N. 7.23%. 
H-NMR (CDCb) delta: 1.20 to 1.45 (8H, m). 1.56 (2H. quintet, J=7Hz). 1.85 (2H, quintet J = 7Hz> 223 
(2H. t. J = 7.5Hz>. 3.59 (3H. s). 4.20 (2H, t J = 7Hz), 6.88 <1H, s) and 7.00 to 7.40 (10H m, 

EXAMPLE 4 

6-Oxo-3,4-diphenyl-1(6H)-pyridazinenonanoic acid 
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N /(CH 2 ) 8 C0 2 H 



70 

A mixture of methyl 6-oxo-3,4-diphenyl-1(6H)-pyridazinenonanoate (6g, 14mmol), 5N NaOH solution 
(8.6m L, 43mmol) and methanol (100mL) was heated to re/lux on a steam bath. After 30 minutes, the mixture 
was concentrated, diluted with water and acidified to pH = : 1 with 2N HCI solution. The mixture was extracted 
with CH2CI2, the combined extracts dried over sodium sulfate and concentrated to leave an oil that 
75 crystallized on standing. Recrystallization from a mixture of CH2CI2 and hexanes gave 6-oxo-3,4-diphenyl-1- 
(6H)-pyridazinenonanoic acid (3.92g, 67%) mp 100-103* C. 

Anal . Caicd. for C25H28N2O3: C, 74.23; H. 6.98; N, 6.93. Found: C. 74.25; H, 7.13; N, 7.11%. 

'H-NMR (CDCb) delta: 1.20 to 1.50 (8H. m). 1.59 (2H. t), 1.87 (2H, quintet. J = 6.5Hz), 2.29 (2H. t, 
J=7Hz), 4.24 <2H, t, J = 7Hz), 6.98 (1H. s), 7.00 to 7.40 (10H, m) and 9.83 (1H, bs). 
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EXAMPLE 5 

Methyl 6-Oxo-3,4-diphenyl-1 (6H)pyridazinyloctanoate 



25 



Ny(CH 2 ) 7 C0 2 CH3 




30 



Reaction of 5,6-diphenyl-3(2H)-pyridazone and methyl 8-bromooctanoate according to the procedure of 
35 Example 3 provided the title compound as an oil. 

Anal . Calcd. for (^sHssNsOs: C, 74.23; H. 6.98; N, 6.93. Found: C. 74.23; H, 7.27; N. 7.34. 

EXAMPLE 6 

40 6-Oxo-3,4-diphenyl-1 (6H)-pyridazinyloctanoic Acid 

4S 1 N 



Ph 



50 



Hydrolysis of methyl 6-oxo-3,4-diphenyl-1(6H)-pyridazinyloctanoate according to the procedure of 
Example 4 provided the title compound, m.p. 108-11 1 " C. 

Anal . Calcd. for C24H2GN2O3.O2H2O: C, 73.15; H, 6.76; N, 7.11; H2O. 0.91. Found: C. 73.20; H, 6.69; N 
55 7.13; H 2 0, 1.16 

EXAMPLE 7 
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Meth y j S-oxo^.S-diphenyl-l^^-triazine^QH^nonanoate 



Ph W N - N ^ C W0 2 CH 3 



Ph N 



70 



J%?^ y 1 ( 9 ° f 3 600/0 dis P ersion in oil - 1«mmol) was washed twice with hexanes, covered 
with DMF <40mL) and 5.6-diphenyM.2.4-triazol-3(2H>-one (3g. 12mmol). obtained according to M Friedman 
rs J. Org. Chem.. 30. 859-863 (1965). added. AfteTgas evoiution ceased, the mixture was stirred for 15 
minutes before adding methyl 9-bromononanoate (3.32g. 13mmol). The mixture was stirred at room 
temperature for 15 minutes: before being poured onto water and extracted with diethyl ether (3x> The 
combined extracts were washed with water <3x). dried over sodium sulfate and concentrated to leave an oil 
which was chromatographed on a column of silica gel. Eiution with a mixture of diethyl ether and hexanes 
20 (3:2) gave methyl-3-oxo-5.6-diphenyl-l.2.4-triazin-2(3H)-nonanoate(3.09g 61%) 

Anal. Calcd. for C2 5 H 29 N 3 03: C. 71.58: H. 6.97: K 10.02. Found: C. 71.59: H 7 13- N innmc 

(2H. t. J - 6Hz). 3.63 (3H. s). 4.21 (2H. t, J = 6Hz) and 7.20 to 7.55 (1 OH. m). 
25 EXAMPLE 8 

3-Oxo-5.6-diphenyl-l,2,4-triazine-2(3H)-nonanoic acid 



30 



35 



Ph N (CH J C0.H 



45 



fan met J y, - 3 ,- OXO - 5 ' 6 - di P hen y , -^-4-tria 2 ine-2(3H)-nonanoate (1.90g, 4.5mmol). 5N NaOH solu- 

pltn n I T methan01 (3 ° mL) WaS heated on Isteam bath for 30 The volatiles were 

extTactedlhCH a ? h V eSidU K e W3ter dHUte HC ' S0,Uti0n Until P H = 1 - The ™«™ -as 

extracted with CH 2 Cfe. the combined extracts dried over sodium sulfate and concentrated to give an oil 

Chromatography on a co.umn of silica gel using diethyl ether as eluent gave 3-oxo-5,6-diphenyl-1 2 4^ 
tr.az,ne-2(1H)-nonano.c acid (1.50g, 81%) which crystallized on standing and had mp 97-100' C 

£5.2 l( 5L5 r C2 ' H " N3 ° 3: C - 71 - 09 = H. 6.71; N, 10.36. Found: C, 71.29; H. 6.97; N, 10.21% 
J - 7.5H2). 4.1 9 (2H. t, J = 7Hz), 7.20 to 7.60 (1 OH, m) and 1 0.89 (1 H. bs). 
50 EXAMPLE 9 

Methyl 3-Oxo-5.6-diphenyl-l,2.4-triazine-2(3H)-octanoate 
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Ph 




N^ N /(CH 2 ) 7 C0 2 CH 3 



5 



Ph 



70 



Reaction of 5,6-diphenyM.2,4-tria2ol-3(2H)one and methyl 8-bromooctanoate according to the proce- 
dure of Example 7 provided the title compound as an oil 

Anal . Calcd. for C2*H 2 7N 3 0 3 : C. 71.09; H, 6.71; N, 10.36. Found: C, 71.05: H, 6.87; N. 10.41. 

75 EXAMPLE 10 

3-Oxo-5,6-diphenyM,2,4-triazin-2(3H)-octanoic Acid 



Hydrolysis of methyl 3-oxo-5,6-diphenyl-1 f 2,4-tria2ine-2(3H)-octanoate according to the procedure of 
30 Example 8 provided the title compound, m.p. 1 1 1-113* C. 

Anal . Calcd. for C 2 3H 2 5N 3 03: C, 70.57; H. 6.44; N, 10.73. Found: C. 70.35; H, 6.72; N. 10.33. 

EXAMPLE 11 

35 Methyl 2-Oxo-4 t 5-diphenyl-1 (2H)-pyrimidinenonanoate 



A mixture of 4,5-diphenyl-2(1H)-pyrimidinone (6.00g, 24mmol) obtained according to G.M. Coppola, et 
ah, J. Het. Chem., 16, 545-554 (1979), methyl 9-bromononanoate (6.37g, 25mmoI) f potassium carbonate 
(4.00g, 29mmol) potassium iodide (catalytic quantity) and DMF (120mL) was stirred at 110* C under an 
atmosphere of nitrogen. After 30 minutes, the mixture was cooled, diluted with water and extracted three 

so times with diethyl ether. The combined extracts were washed with water (3x), dried over sodium sulfate and 
the solvent evaporated. The residual oil was chromatographed on a column of silica gel using diethyl ether 
as eluent to give methyl 9-[4,5-diphenyl)-2-pyrimidinyl)oxy]nonanoate (3*27g, 32%) as an oil and then with 
further elution methyl-2-oxo-4 f 5-diphenyl-1 (2H)-pyrimidinenonanoate (6.00g, 59%) as an oil. 
Anai . Calcd. for CaeHao^Ch: C, 74.61; h, 722; N, 6.69. Found: C, 7434; H, 7.38; N, 6.89%. 

55 'H-NMR (CDCI 3 ) delta: 1.20 to 1.45 (8H, m), 1.56 (2H, quintet, J = 7Hz), 1.81 (2H, quintet, J = 7Hz), 2.24 
(2H, t, J = 7Hz), 3.60 (3H, s), 3.94 (2H, t, J = 7Hz), 6.95 to 7.45 (10H, m) and 7.61 (1H, s). 
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2-Oxo-4.5-diphenyn(2H)-pyrimidinenonanoic Acid 



Ph 



(CH 2 ) 8 C0 2 H 



10 



75 



A mixture of methyl 2-oxo-4,5-diphenyl-1(2H>-pyrimidinenonanoate (4.70g, 11mmol), 5N NaOH solution 
(7.40mL. 36mmol) and methanol (80mL) was stirred at room temperature for 75 minutes and than at reflux 
for 75 minutes before being cooled and concentrated. Tie residue was diluted with water and 2N HCI was 
added until pH = 2. The mixture was extracted with CH 2 CI 2 . the extracts combined, dried over sodium 
sulfate and the solvent evaporated to leave an oil that crystallized. Recrystallization from a mixture of diethyl 
ether and CH 2 CI 2 afforded 2-oxo-4.5-diphenyl-1(2H)-pyrimidinenonanoic acid (3.35g, 73%), m.p. 120- 
1 23 0. 

Anal. Calcd. for C 2 5H 28 N 2 0 3 : C. 74.23: H. 6.9a N. 6.93. Found: C. 74.22: H. 7.08: N. 6.61% 
'H-NMR (CDCI 3 ) delta: 1.20 to 1.50 (8H, m). 1.56 (2H, bt), 1.80 (2H, bt), 2.27 <2H. t, J = 7Hz) 3 94 (2H 
20 t J = 7Hz), 6.95 to 7.55 (10H.m): 7.65 (1H) and 10.56 (IH.bs). ' 

EXAMPLE 13 

Methyl 2-Oxo-4,5-diphenyl-l(2H)-pyrimidineoctanoate 



25 



30 pf, 
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Reaction of 4.5-diphen/l-2(1Hhpyrimidinone and methyl 8-bromooctanoate according to the procedure 
of Example 1 1 provided the title compound, m.p. 80-83" C. 

Anal. Calcd. for C 25 H 28 N 2 0 3 : C, 74.23; H. 6.98; N, 6.93. Found: C, 74.64; H, 7.21- N 700 



EXAMPLE 14 

2-Oxo-4,5-diphenyH(2H)pyrimidineoctanoic Acid 



45 



50 



Hydrolysis of methyl 2-oxo-4.5-diphenyl-2(lHhpyrimidinyloctanoate according to the procedure of 
Example 1 2 provided the title compound, m.p. 1 21 -1 23 * C. 
^ Anal. CaJcd. for C24H 26 N 2 0 3 : C. 73.82; H, 6.71; N, 7.17. Found: C, 73.43; H, 6.83; N, 7.28. 

EXAMPLE 15 

Methyl 2,5-dtoxo-3,4-diphenyH -imidazolidinenonanoate 

32 
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Ph 



Ph 




N-( CH 2 ) 8 C0 2 CH 3 
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Diethyl azodicarboxylate (1.39g, 8mmol) in THF (5mL, was added dropwise to a stirred solution of 
methyl 9-hydroxynonanoate (1.50g, 8mmol), 3,4-diphenylimidazolidine-2.5-dione (2.02g. 8mmol) obtained 
according to the procedure of K.C. Joshi, et al.. J. Het Chem.. 18. 1651-1653 (1981) and triphenyl- 

15 phosphine (2.1 0g. 8mmol) in THF (35mL). The mixture was stirred at room temperature for 72 hours, the 
THF removed in vacuo and the residue triturated with a mixture of hexanes and diethyl ether. The mixture 
was filtered, the filtrate concentrated and subjected to chromatography on a column of silica gel using a 
mixture of hexanes and ethyl acetate (3:2) as eluent. Elution gave methyl 2,5-dioxo-3,4-diphenyl-1- 
imidazolidinenonanoate (2.78g, 82%), mp 69-72* C. 

20 Anal. Calcd. for C25H 3 oN 2 0 4 : C, 71.07; H, 7.16; N, 6.65. Found: C, 71.13; H, 7.19; N, 6.66%. 

'H-NMR (CDCI 3 ) delta: 1.20 to 1.40 (8H, m), 1.50 to 1.70 (4H, m), 2.25 (2H, t, J = 6Hz), 3.55 (2H, t, 
J = 6Hz), 3.61 (3H, s), 5.41 (1H, s), 7.03 (1H, t, J = 6.5Hz), 7.10 to 7.40 (7H f m) and 7.45 (2H, d, J = 6.5Hz). 

EXAMPLE 16 

25 

2,5-Dioxo-3,4-diphenyl-1-imidazolidinenonanoic acid 



A mixture of methyl 2,5-dioxo-3,4-diphenyl-1-imidazolidinenonanoate (3.00g, 7mmol) and 6N HCI 
40 solution (30mL) was heated at reflux for 22 hours. The mixture was cooled, extracted with CH2CI2 and the 
combined extracts washed with water and twice with saturated sodium chloride solution. After drying over 
sodium sulfate, the solvent was evaporated and the residue chromatographed on a column of silica gel 
using a mixture of hexanes and ethyl acetate (2:1) as eluent. Elution gave 2,5-dioxo-3,4-diphenyl-1- 
imidazoiidinenonanoic acid (1.06g, 36%) after recrystallization from a mixture of hexanes, diethyl ether and 
45 CH2CI2 (6:2:2), mp 1 1 1 .5-1 1 ^5 * C. 

Anal . Calcd. for C24H2BN2O4: C. 70.57; H, 6.91; N, 6.86. Found: C, 70.45; H, 7.05; N, 6.75%. 
'H-NMR (CDCI3) delta: 1.20 to 1.40 (6H, m), 1.50 to 1.80 (4H, m), 2.14 (2H, t, J = 6Hz), 3.61 (2H, t, 
J = 6Hz), 5.42 (1H, S), 7.09 (1H, t. J = 6Hz) and 7.15 to 7.60 (9H, m). 

50 EXAMPLE 17 

Methyl 5-(diplienylmethyl)-2H-tetrazole-2-nonanoate 



30 




35 



55 
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Ph 




75 



20 



25 



Ph ^_^- (CH 2 )8 C0 2 CH 3 



,«™ XlWe ° f 5 - <di P hen y |meth y | )-1H-tetra Z ole (5g. 21mmol) obtained according to J.W. Cusic US 
3.155.666 methyl 9-bromononanoate (5.84g. 23mmol). potassium carbonate (3.50g. 25mmol). potassium 
.od.de (catelyt.c quantity) and DMF (75mL) was stirred at 110*0 for 15 minutes. The mixture was cooled 
diluted with water and extracted three times with diethyl ether. The combined extracts were washed three 
t.mes w.th water, dried over sodium sulfate and concentrated in vacuo to give an oil. Chromatography on a 
column of s,l.ca gel using a mixture of hexanes and diethyl ether (1:1) as eluent gave methyl 5- 
(diphenylmethyl)-2H-tetrazole-2-nonanoate (6.50g. 75%). 

Anal. Calcd. for C 2t H 30 N*O 2 : C. 70.91: H. 7.44: N. 13.78. Found: C. 71.00- H 7 57- N 14 24% 

,,u T"!™," LL CDCl3) de ' ta: 120 t0 U4 ° (8H< m) - 159 (2H - quintet. J = 7Hz). 1.96 (2H. quintet. J=7Hz) 228 
(2H. t. J = 7.5H2). 3.64 (3H. s). 4.53 (2H. t. J = 7Hz). 5.81 (1H. s) and 7.10 to 7.50 (10H. m). 

EXAMPLE 18 

5-(Dipheny)methyl)-2H-tetrazole-1-nonanoic acid 



Ph 

Ph-"^ N ^-(CH 2 ) a C0 2 H 
N — -fl 



35 



40 



45 



50 



nJLTT J J S-W.phenylmethylKH-tetrazole-l-nonanoate (5.00g, 12mmol). 5N NaOH solution 
(7.40mL, 36mmol) and methanol (100mL) was heated to reflux on a steam bath. After 20 minutes the 
morture was concentrated, diluted with water and 2N HCI solution and a white solid collected by Son 

SK^XiS?? ° f CH2C ' 2 ^ h6XaneS 93Ve ^^^^L^ 
SS'?™ C »H 28 N t 0 2 : C. 70.38: H, 7.19; N, 14.27. Found: C, 70.37; H, 724; N, 14.35% 

(2H. t, J-7.5H2). 4.55 (2H, t. J = 7Hz), 5.81 (1H, s). 7.15 to 7.40 (10H. m) and 10.52 (1H. bs). 



EXAMPLE 19 

Metn W (3-[2-(4.5-diphenyl-2-thiazolyl)ethyl]phenoxv1acetate 




C0 2 CH 3 



55 



,n R A . mi ! t r e °l 3 - f2 -( 4 ' 5 - di P hen y'- 2 - thi ^ly')ethylJphenol (3.65g, 10mmol), methyl bromoacetate (1.72q 
1.06mL, nmrnol) potassium carbonate (l.69g, 12mmol) and acetonitrile (60mL) was stirred at reflux for 90 
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minutes. The mixture was filtered and concentrated to leave an oil which was subjected to chromatography 
on a column of silica gel. Elution with a mixture of hexanes and diethyl ether (2:1) afforded methyl [3-[2- 
(4,5-diphenyl-2-thiazolyl)ethyl]phenoxy]acetate (3.63g, 82%) as an oil. 

Anal . Calcd. for C 2 6H23N0 3 S: C, 72.70; H, 5.40; N, 3.26. Found: C, 73.13; H, 5.50; N, 3.26%. 
s 1 H-NMR (CDCla) delta: 3.10 to 3.20 (2H, m), 3.30 to 3.40 (2H. m), 3.78 (3H, s), 4.62 (2H, s), 6.76 (1H, 
dd, J = 8Hz, J' = 2.5Hz), 6.16 (1H, d, J = 2.5Hz), 6.92 {1H, d, J = 8Hz), 7.15 to 7.40 (9H, m) and 7.50 to 7.60 
(2H, m). 

EXAMPLE 20 

70 

[3-[2-(4,5-Diphenyl-2-thiazolyl)ethyl]phenoxy]acetic Acid 



75 




20 

A mixture of methyl [3-[2-{4,5-diphenyl-2-thiazolyl)ethyl]phenoxy}acetate (2.70g, 6mmol), 5N NaOH 
solution (3.77ml_ 18mmol) and methanol (40mL) was heated to reflux on a steam bath. After 20 minutes, 
the mixture was cooled, the methanol removed and the residue diluted with water and 2N HC! solution. The 
precipitate was filtered off, washed with water and dried in air. Recrystallization from a mixture of CH2CI2 
25 and hexanes provide [3-[2-(4,5-diphenyl-2-thia2olyl)ethyl)phenoxy]acetic acid (1 .97g, 75%), mp 1 18-120* C. 

Anal . Calcd. for C 2 5H 2l NO 3 S.0.1H 2 O: C, 71.96; H, 5.13; N, 3.36; H 2 0, 0.43. Found: C, 71.69; H, 5.10; N, 
3.06; H 2 0 0.30%. 

1 H-NMR (DMSOd 5 ) delta: 3.06 (2H, t, J = 8Hz), 3.31 (2H, t, J = 8Hz), 4.62 (2H, s), 6.73 (1H, d, J = 8Hz). 
6.90 (2H, bs), 7.19 (1H, t. J = 8Hz) and 7.25 to 7.60 (10H, m). 

30 

EXAMPLE 21 

Methyl [3-[2-(4,5-diprtenyl-1 H-imidazol-2-yl)ethyl]phenoxy]-acetate 

35 



40 




A mixture of 342-[1-(1-ethoxyethyIH.^iphenylOH-imidazo-2-yl]ethyl]phenol (6.60g, l6mmo!), methyl 
45 bromoacetate (2.69g, 1.66m L 18mmol), potassium carbonate (2.65g, 19mmol), potassium iodide (catalytic 
amount) and acetonitrile (lOOmL) was stirred at reflux for 2.5 hours. The mixture was filtered concentrated 
and the residual oil dissolved in methanol (120mL). Concentrated sulfuric acid (6 drops) was added and the 
mixture heated to reflux. After 75 minutes, concentrated H 2 SO* (3 drops) was added and the mixture heated 
at reflux for a further 3.75 hours. The methanol was evaporated, the residue diluted with water and saturated 
so sodium carbonate solution and the mixture extracted with CH 2 CI 2 . The combined extracts were dried over 
sodium sulfate and the solvent removed to leave an oil that crystallized on standing for 40 hours. Trituration 
with diethyl ether gave methyl [3-[2-(4,5-diphenyl-1H-imidazol-2-yl)ethyl]phenoxy]-acetate (5-1 5g, 78%). An 
analytical sample was prepared by recrystallizing a" sample twice from a mixture of CH 2 CI 2 , diethyl ether 
and hexanes and had mp 1 23-1 25 *C. 
55 Anal . CaJcd. for C26H24N2O3.O.8H2O: C t 73.16; H, 6.05; N, 6.57; H 2 0 3.38. Found: C, 73.00; H, 5.78; N, 
6.56; H 2 0, 3.92%. 

'H-NMR (CDCI3) delta: 2.80 (4H, bs). 3.71 (3H, s), 4.52 (2H, s), 6.50 to 6.70 (3H, m) f 6.94 (1H, t, 
J = 7.5Hz), 7.15 to 7.35 (8H, m), 7.40 to 7.45 (2H, m) and 10.13 (1H, bs). 
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EXAMPLE 22 

[3-[2-(4,5-Diphenyl-1H-imida2ol-2-yl)ethyl]phenoxyacetic Acid 



70 




k, rt ""I S methy ' I 3 -( 2 -( 4 - 5 - di P hen y , - 1 H-imida 2 ol-2-yl) 6 thyl]phenoxy]acetate (1.20g, 3mmol) 5N 
NaOH solution (1.74mL. 9mmol) and methanol (30mL) was heated to reflux on a steam bath for 20 minutes 
rs The solvent was removed, the residue diluted with water and acidified to pH = 1 with 2N HCI solution A 
yellow solid was filtered off and subjected to chromatography on a column of silica gel using a mixture of 

!SkTSS£S't e,uent t0 9ive l ^ 4 ^^ m ^ z -y^^y^ 

20 ezJ^O°?07» Or ° 25H22N203 - H20: C " 72 - 10: H - 5 - 81: N - 6 - 3 6: H 2 0 4.33. Found: C. 72.01; H. 5.72. N. 

„ H '^RflJMSO^) delta: 3.03 <4H. bs). 4.63 (2H. s). 6.73 (1H, d. J = 8H*), 6 .80 to 6.90 (2H. m). 7.20 
(1 H, t. J = 8Hz) and 7.25 to 7.60 (1 OH, m). 



25 



30 



EXAMPLE 23 



Methvl [3-[2-(3.4-diphenyl-l H-pyrazoM -yltethyltohenoxvlacetate 



Ph 
Ph 



35 and 

Meth / j [3-[2-(4.5-diphenyl>l H-pyrazoH -yl)ethyljphenoxy]acetate 



-to 



Ph Ph 




•15 



cn 2 cH 3 



50 



55 



Sodium hydride (0.72g of a 50% dispersion in mineral oil, 15mmol) was washed twice with hexanes 
covered w,th DMF (lOmL, and 3.4^iphenyMH-pyrazole (2.99g, 13mmo.) added. After gas evoluion had 
ceased the m.xttire was stirred at 110 C for i hour, cooled to room temperature and methyl [3-[2-[[(4- 
methylphenyl)sulfonyl]oxy]ethyl]phenoxy)acetate. (4.95g, l2mmol) in DMF (20mL) added. After stirring at 
room temperature for 15 hours, the mixture was poured onto water and extracted with ethyl acetate The 
combined extracts were washed three times with water, once with saturated sodium chloride solution dried 
over sod.um sulfate and the solvent evaporated. The residual oil was chromatographed repeatedly on" silica 

9 JT2 £ tTJ ° f h6Xane and ethyl acetate (4:1) as eluenL ,ess P° lar m ^rial was identified as 
methyl [3-[2-(3.4-diphenyl)-lH-pyra2ol-1-yl]ethyl]phenoxy] acetate (1 .71g, 30%) 

R J?* 0 ** ,or C 26 H 2t N 2 O 3 .0.3H2O: C, 74.73; H. 5.94; N. 6.71; H 2 0 1.29. Found: C, 74.42; H, 6.07; N 
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'H-NMR (CDCI 3 ) delta: 3.21 (2H, t, J = 7Hz), 3.75 (3H, s), 4.36 (2H, t, J = 7Hz), 4.56 <2H, s), 6.60 to 6.80 
(3H, m), 7.10 to 7.40 (10H, m) and 7.45 to 7.55 (2H, m). 

The more polar material was identified as methyl [3-[2-(4,5-diphenyl-1H-pyra2ol-1-yl)ethyl]phenoxy]- 
acetate (0.66g, 11%). 

5 Anal. Calcd. for C26H24N2O3: C, 75.71; H, 5.87; N, 6.80. Found: C, 75.84; H, 5.90; N, 6.71%. 

'H-NMR (CDCI3) delta: 3.06 (2H, t, J = 7Hz), 3.75 (3H, s), 4.16 (2H t t, J = 7Hz), 4.48 (2H, s), 6.39 (1H, d, 
J = 1.5Hz), 6.56 (1H, d, J = 7.5Hz), 6.72 (1H, dd. J =7.5 Hz, J* = 1.5Hz), 6.85 to 7.40 (11H, m) and 7.81 (1H t 
s). 

10 EXAMPLE 24 

[3-[2-(3,4-Diphenyl-1 H-pyrazol-1 -yl)ethyllphenoxy]acetic Acid 




20 

A mixture of methyl [3-[2-(3,4<liphenyl-lH-pyrazoM-yl)-ethyl]phenoxy]acetate (1.70g, 4mmol), 3N 
NaOH solution (4.2mL, 12mmol) and methanol "<60mL) was heated on a steam bath for 10 minutes. The 
mixture was concentrated, diluted with water, made pH = 1 with dilute HCI solution and extracted with 
25 CH2CI2. The combined extracts were washed with saturated sodium chloride solution, dried over sodium 
sulfate and the solvent evaporated. The residue was dissolved in CH2CI2 and diluted with hexanes to give 
[3-[2-(3,4<liphenyI)-1H-pyrazol-1-yl)ethyl]phenoxy]acetic acid (1.27g, 77%), mp 147.5-149" C. 

Anal . Calcd. for C25H22N2O3.O.15H2O: C, 74.86; H, 5.61; N, 6.98; H 2 0, 0.67. Found: C, 74.55; H, 5.57; 
N, 6.95; H 2 0, 0.43%. 

30 V H-NMR (CDCI3) delta: 3.18 (2H, t, J=7.5Hz), 4.39 (2H, t, J = 7.5Hz), 4.57 (2H, s). 6.70 to 6.90 (3H, m) t 
7.10 to 7.40 (10H, m), 7.45 to 7.50 (2H, m) and 7.60 (1H, bs). 

EXAMPLE 25 

35 [3-[2-(4,5-Diphenyl-1 H-pyrazol-1 -yl)ethyl]phenoxy]acetic Acid 



40 




45 

A mixture of methyl [3-[2-(4,5-diphenyM H-pyrazol-1 -yl)-ethyi)phenoxy]acetate (0.42g, 1mmol), 3N 
NaOH solution (LOmL, 3mmol) and methanol (30mL) was heated on a steam bath for 15 minutes before 
being concentrated in vacuo. The residue was diluted with water, 1 N HCI solution added until pH = 1 and the 
mixture extracted with CH2CI2. The combined organic phase was washed with saturated sodium chloride 
50 solution, dried over sodium sulfate and concentrated in vacuo. The residue was dissolved in CH2CI2 and 
diluted with hexanes to furnish [3-[2-(4,5-diphenyHH-pyrazole-1-yl)ethyl]phenoxy]acetic acid (028g, 68%) 
m.p. 133-138* C. 

Anal . CaJcd. for C25H 2 2N 2 0s: C, 75.36; H, 5.57; N, 7.04. Found: C, 75.21; H, 5.48; N, 7.09%. 
W^MR (CDCI3) delta: 2.99 (2H, t, J = 7Hz), 4.21 (2H, t, J=7Hz), 4.57 (2H, s), 6.51 (1H, d, J = 7.5Hz), 
55 6.57 (1 H, s), 6.78 (1 H, dd, J * 7.5Hz, J» = 2Hz), 6.95 to 7.45 {1 1 H, m) and 7.85 (1 H, s). 

EXAMPLE 26 
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Metnvl Pjgjj ,5-d?phenyl-1 H-pyrazol-3-yl)ethylIphenoxy]acetate 




A mixture of 3.[2.(1,5-dipheny|.1H.pyra2ol-3-y[)ethyI]phenol (4.50g, 13mmof), methyl bromoacetate 
<2.23g. 1.375mL, 14.5mmol). potassium carbonate (2.19g. 16mmo!). potassium iodide (catalytic amount) and 
acetonitnle (80mL) was stirred at reflux for 3 hours. The mixture was filtered, concentrated and the residue 
chromatographed on a column of silica gel prepared in a mixture of hexanes and diethyl ether (9-1) 
Subsequent elution with a mixture of hexanes and diethyl ether (1:1) furnished methyl [3-[2-(l.5-diphenyl- 
1H-pyra20l-3-yl)ethyl]phenoxyjacetate (4.83g, 85%) as an oil. 

Anal. Calcd. for C 2e H 2 4lSfe03: C, 75.71; H, 5.86; N, 6.79. Found: C, 75.46; H, 6 13* N 7 12% 

mu ' H ' N J^ (CDC,3) de,ta " 304 (4H ' S) ' 3J? (3K S) ' 451 < 2H ' s) ' 6 ' 30 < 1H ' s >' 6 ' 75 < 1H .' 4 J = ™z), 6.86 
(1H, s), 6.93 <1H. d. J = 7Hz>, and 7.10 to 7.40 (11H. m). 

EXAMPLE 27 

25 [3-[2-(1 ,5-DiphenyH H-pyra2ol-3-yl)ethyl]phenoxy]acetic Acid 



75 



20 



30 




35 



40 



45 



A mixture of methyl [3-t2-(1,5-diphenyl-1H-pyra20l-3-yl)ethyl]phenoxy]acetate (3.50g, 8.5mmol) 5N 
NaOH solution (5mL 25mmol) and methanol (70mL) was heated to reflux on a steam bath for 15 minutes 
The solvent was evaporated, the residue diluted with water and acidified with 2N HCI to pH = 1 A white solid 
was filtered off and recrystallized from a mixture of hexanes and CH 2 CI 2 to give [3-[2-(1 ,5-diphenyM H- 
pyrazol-3-yl)ethyl]phenoxy]acetic acid (2.85g, 84%). mp 125-127* C - 

* J^k^ f ° r C2sH2 2^°3 ^H 2 0: C, 74.69; H, 5.62; N. 6.97; H 2 0. 0.90. Found: C, 74.48; H, 6.08; N, 
D.87, H 2 0, 0.05%. 

"H-NMR (DMSCW) delta: 2.95 (4H, m), 4.65 (2H, s), 6.51 (1H, s), 6.73 (1H. d, J=7Hz) 6.85 to 6.95 (2H 
m), 7.1 5 to 7.25 (5H, m), 7.25 to 7.40 (6H, m) and 12.65 (1 H, bs). 

EXAMPLE 28 



50 



55 



Meth y' [3-[2-d ,6-dihydro^oxo-3,4^iphenyl-l -pyridaanyl)ethyl]phenoxy]acetate 




C0 2 CH 3 



Diethyl azodicarboxylate <2.73g. 2.50mL, 16mmol) was added to a stirred solution of 5.6-diphenyl-3(2H)- 
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pyridazinone (3.00g, l2mmol), methyl [3-(2-hydroxyethyl)phenoxy]acetate (2.80g, l3mmol) and triphenyl- 
phosphine (4.12g, 16mmol) in dry THF (75mL) maintained at 0°C. The ice bath was removed and the 
mixture stirred at room temperature for 1.75 hours before removal of the solvent. The residue was 
chromatographed twice on columns of silica gel using mixtures of diethyl ether and hexanes (7:3) and then 
5 (3:2) as eluent to give methyl t3-[2-(l,6-dihydro-6-oxo-3,4diphenyl-1-pyrida2inyl)ethyl]phenoxyacetate 
(5.1 2g, 98%), contaminated with 0.6 equivalents of 1 ,2-dicarbethoxy hydrazine, as a white foam. 

Anal . Calcd. for C27H24N2O4. 0.3^0.0^6^2^0*: C, 66.64; H, 5.82; N, 8.13; H 2 0, 0.98. Found: C, 
66.45; H. 5.60; N, 7.73; H 2 0. 0.42%. 

'H-NMR (CDCI 3 ) delta: 1.24 (3H, t. J = 7Hz), 3.17 (2H, t, J = 8Hz), 3.76 (3H, s), 4.17 (2H, q, J = 7Hz), 4.49 
yo (2H, t J = 8Hz), 4.59 (1H, s). 6.77 (1H, dd. J = 8 Hz, J' = 2.5 Hz). 6.83 (1H, d, J = 2.5Hz), 6.93(1 H, s). 6.93 
(1H. m), 7.00 to 7.10 (4H, m) and 7.15 to 7.40 (8H, m). 

EXAMPLE 29 

75 [3-[2-(1 .e-Dihydro-S-oxo-S^diphenyl-l-pyridazinyQethyljphenoxylacetic Acid 



20 




25 A mixture of methyl [3-[2-(1,6-dihydro-6-oxo-3,4-diphenyl-1-pyridazinyl)ethyl]phenoxy]acetate (4.60g, 
Hmmol), 5N NaOH solution (3.20mL, 32mmoi) and methanol (80mL) was heated to reflux on a steam bath. 
After 25 minutes, the methanol was evaporated, the residue diluted with water and acidified to pH = 1 with 
2N HCI solution. A white solid was filtered off and dissolved in CH2CI2. Addition of diethyl ether gave [3-[2- 
(1,6-dihydro-6-oxo-3,4-diphenyl)-1-pyridazinyl)ethyl]phenoxy]acetic acid hydrate dichloromethane solvate 

30 (2.60g, 58%), mp 165-167* C. 

Anal . Calcd. for C26H22N2O4.O/IH2O.CH2CI2: C, 63.20; H, 4.76; N, 5.46; H 2 0, 0.35. Found: C, 63.41; H, 
4.69; N, 5.44; H 2 0, 0.14%. 

1 H-NMR (DMSO-d s ) delta: 3.06 (2H, t, J = 7.5Hz), 4.37 (2H. t, J = 7.5Hz), 4.62 (1H, s), 5.74 (2H t s), 6.65 
to 6.90 (3H, m), 6.94 (1 H, s), 7.00 to 7.45 (1 1 H, m) and 1 2.96 (1 H, bs). 

35 

EXAMPLE 30 

Methyl [3-[2-(2,3Hjihydro-3-oxo-5,6-diphenyH ,2,4-triazin-2-yl)ethyl]phenoxy]acetate 

40 




Diethyl azodicarboxylate (2.72g, 2.50mU 16mmol) was added to a stirred solution of 5 ,6-di phenyl- 1,2,4- 
triazoK3(2H)-one (3.00g, 12mmol), triphenylphosphine (4.11g, 16mmol) and methyl [3-(2-hydroxyethyl)- 

50 phenoxy]a"cetate (2.78g, 13mmol) in dry THF (75mL) maintained at 0*C under an atmosphere of nitrogen. 
The ice bath was removed and the mixture stirred at room temperature for 3 hours. The solvent gas 
evaporated and the residue chromatographed twice on columns of silica gel using a mixture of diethyl ether 
and hexanes (7:3) as eluent to give methyl [3-[2-(2,3-dihydro-3-oxo-5 t 6-diphenyh1,2,4-triazin-2-yl)ethylh 
phenoxyjacetate (6.40g, 90%) as a yellow foam. 

55 Anai. Calcd. for C26H23N3CU.O.5 H 2 0: C. 69.33; H, 5.38; N, 9.33; H 2 0, 1.99. Found: C, 69.23; H, 5.19; 
N, 9.56; H 2 0. 0.15%. 

'H-NMR (CDCb) delta: 3.19 (2H, t, J = 7.5Hz), 3.72 (3H, s). 4.45 (2H, t, J=7.5Hz), 4.56 (1H ( s), 6.70 to 
6.80 (2H, m), 6.88 (1H, d, J = 7.5Hz), 7.10 to 7.50 (11H, m). 
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EXAMPLE 31 

[3-[2-(23-Pihydro-3-oxo-5,6<iiphe^ Acid 



70 




A mixture of methyl [3-[2-(23Kiihydro-3-ox^ (400g 
9mmol). 5N NaOH (3.70mL. 18mmol) and methanol (60mL) was heated to reflux on a steam bath. After 20 
75 minutes, the methanol was evaporated, the residue diluted with water and acidified with 2N HCl solution A 
yellow solid was filtered off and recrystallized from a mixture of hexanes and CH 2 CI 2 to give [3-[2-(2 3- 
dihydro-3-oxo-5.6-(diphenyl-1 .2.4-triazin-2-y l)ethyl]phenoxy]acetic acid (2.79g, 72%), mp 1 79-1 82 * C 

Anal. Calcd. for C 25 H ?1 N 3 O4.0.5H 2 O: C, 68.80; H, 5.09; N, 9.63: H 2 0, 2.06. Found: C. 68 81 • H 4 79- N 
8.64; H 2 0, 0.51%. 

20 "H-NMR (DMSO-d*) delta: 3.10 (2H, t. J = 7.5Hz), 4.36 (2H. t, J = 7.5 Hz), 4.62 (2H. s), 6.70 to 695 (3H 
m), 7.10 to 7.60 (1 1 H, m) and 12.97 (1 H, bs). 

EXAMPLE 32 

25 Methyl [3-[2-[5-(diphenylmethyl)-2H-tetrazol-2-yl]ethyl3-phenoxy]acetate 



30 



35 




C0 2 CH 3 



Diethyl azodicarboxylate (0.96g, 5.5mmol) was added to a stirred solution of 5-(diphenylmethyl)-2H- 
tetrazole (1.00g. 4.2mmol). methyl [3-(2-hydroxyethyl)-phenoxy]acetate (0.98g. 4.6mmol) and triphen^ 
phosphme (1.44g. 5.5mmol) in dry THF (17mL) cooled to 0*C in an ice bath. The ice bath was removed 
40 and the mixture stirred at room temperature for 1 hour before the solvent was evaporated. The residue was 
chromatographed on a column of silica gel using a mixture of hexanes and ethyl acetate (31) to give 
methyl [3-[2-[5-{diphenyImethyl)-2H-tetrazol-2-yl]ethyl]phenoxy]acetate (1 .06g. 58%) as a colorless oil 
Anal. Calcd. for C 2 sH2 t N t 0 3 : C, 70.08; H. 5.65: N. 13.08. Found: C. 70.03- H 5 73- N 12 66% 
'H-NMR (CDCb) delta: 3.26 (2H. t, J = 75Hz). 3.78 (3H, s), 4.53 (2H, s), 4.79 <2H, t, J*= 7.5Hz) ' 5 77 (1H 
45 s), 6.65 to 6.80 (3H.m) and 7.10 to 7.40 (11H,m). 

EXAMPLE 33 



[3-[2-[5-(Diphenylmethyl)-2H-tetra2Ql-2-y l]ethyl]phenoxy>acetic Acid 

50 ' " 




40 
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A mixture of methyl [3-[2-[5-(diphenyimethyI)-2H-tetra2ol-2-yl]ethyl]phenoxy]acetate (0.84g, 2mmoi), 3N 
NaOH solution (2.00ml_, 6mmol) and methanol (35mL) was heated for 10 minutes on a steam bath. The 
methanol was evaporated, the residue diluted with water and acidified to pH = 1 with 1N HCI solution. The 
mixture was extracted three times with CH2CI2, the combined extracts washed with saturated sodium 
5 chloride solution and dried over sodium sulfate. Evaporation of the solvent left an oil which was chromatog- 
raphed on a column of silica gel using a mixture of chloroform and methanol (93:7) as eluent to give [3-[2- 
[5-(diphenylmethyl)-2H-tetrazol-2-yl]-ethyl]phenoxy]acetic acid (0.50g, 61 %) as a colorless oil. 

Anal . Calcd. for C 2 *H22N*O3.02H 2 O: C, 68.96; H. 5.41; N, 13.41; H 2 0. 0.86. Found: C, 68.58; H. 5.42; 
N, 13.05; H 2 0, 0.54%. 

10 'H-NMR (CDCI3) delta: 3.25 (2H, t. J = 7.5Hz), 4.54 (2H, s), 4.78 (2H, t. J=7.5Hz), 5.80 (1H, s). 6.60 to 
6.85 (3H, m). 7,20 to 7.40 (11H. m) and 9.62 (1H, bs). 

EXAMPLE 34 

15 Preparation of Intermediates 
(3^1) 

3-[2"(4 1 5-Diphenyl>2-thiazolyl)ethyl]phenol 



20 




25 

n-Butyllithium (1.53g, 24mmol) in hexane (9.5mL) was added dropwise to a stirred solution of 2-methyl- 
4,5-diphenylthiazole (5g, 20mmol) in dry THF (150mL) maintained at -78 'C under an atmosphere of 
nitrogen. After 25 minutes a solution of [3-(bromomethy l)phenoxy]dimethy 1(1 ,1-dimethylethy l)si lane (6.60g, 

30 22mmol) in THF (10mL) was added dropwise, the mixture stirred at -78* C for 10 minutes and the allowed 
to warm to room temperature. The reaction mixture was poured onto saturated ammonium chloride solution, 
extracted with CH 2 Cb, the extracts combined, dried over sodium sulfate and concentrated in vacuo to leave 
an oil which was dissolved in THF (25mL). A solution of tetra-n-butylammonium fluoride (6.77g t 26mmo!) in 
THF (25.86m L) was added and the mixture stirred at room temperature for 30 minutes before being diluted 

35 with 1N HCI solution (100mL). The mixture was extracted with CH2CI2, the combined extracts dried over 
sodium sulfate and concentrated to leave an oil. Chromatography on a column of silica gel using a mixture 
of hexanes and diethyl ether (2:1) as eluent furnished 3-[2-(4,5-diphenyl-2-thiazolyl)ethyl]phenol (4.1 3g, 
58%), mp 166-168* C after recrystallization from a mixture of hexanes and CH2CI2. 

Anal . Calcd. for C 23 Hi 9 NOS: C, 77.28; H; 5.36; N, 3.92. Found: C, 77.22; H, 5.46; N, 3.71%. 

40 'N-NMR (CDCI3) delta: 3.04 to 3.14 (2H, m), 3.20 to 3.40 (2H, m), 5.89 (1H, s), 6.60 to 6.75 (2H, m) 6.80 
to 6.90 (1H, m), 7.13 (1H, t, J = 8Hz), 7.20 to 7.45 (8H, m) and 7.50 to 8.00 (2H, m). 

(34-2) 

45 1 -(1 -Ethoxyethyl)-2-methyl-4 t 5-diphenyH H-imidazole 



50 




A mixture of 2-methyM l 5-diphenylimidazole (3.00g, 13mmoI) f ethyl vinyl ether (9.23g, 12.30mL, 
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130mmol) and hydroquinone (0.14g, 1.2mmol) was heated at 180*C in a sealed vessel for 17 hours The 
excess ethyl vinyl ether was evaporated and the residue chromatographed on a column of silica gel using a 
mixture of diethyl ether and hexanes (3:2) as eluent Elution gave 1-(1-ethoxyethyl)-2-methyl-4,5-diphen y l- 
1H-imidazole (2.68g, 68%), mp 87-89 C. 

Anal. Calcd. for C 20 H 2i N 2 O: C. 78.40; H, 7.24; N, 9.14. Found: C. 78.64; H. 7.31; N 9 56% 

C o 7 'mu MR , (C o C ' 3) d8lta: 109 (3H ' 1 J = 7H2) " 155 (3H ' d ' J = 6H2 >- 262 < 3H - 3.20 and 3.35 (2H, m, 
5.07 (1 H. q, J = 6Hz) and 7.00 to 7.50 (10H, m). 

(34-3) 

3-[2-[1-(1-Ethoxyethyl)-4,5-diphenyl-1H-imida2ol-2-yl]ethyl]-phenol 



75 



20 




30 



35 



n-Burylrthium (3.89g. 61mmol) in hexane (24.31mL) was added dropwise to a stirred solution of 1-(1- 
ethoxyeth y i h 2-methyl-4.5-diphenyMH-imida 2 ole (15.50g. Slmmol) in dry THF (300mL) maintained at -78* C 
under an abnosphere of nitrogen. The mixture was stirred for 45 minutes and I3-(bromomethyl)-phenoxy^ 
dimethyld l-d,methylethy.)si.ane (16.77g, 50mmo.) added dropwise. After 10 minutes, the miSure was 
poured onto wa er^ extracted with CH 2 CI 2 . the extracts combined and dried over sodium sulfate. Evaporation 
of the solvent left an oil which was dissolved in THF (75mL) and a solution of tetra-n-butylammonium 
fluoride (17.22g. 66mol) in THF (65mL) added. The solution was stirred at room temperatuTe J 30 minuted 
the solvent evaporated and the residue diluted with water. After addition of 2N HCI solution (about 20mL) to 
P H = 5 the mixture was extracted with CH 2 CI 2 . The combined extracts were dried over sodium sulfate 
concentrated m vacuo and the residual material chromatographed on a column of silica gel. Elution with a 

nh»„?,« 1 i e ^L? er * nd h r exane . s <1:1) gaVS 3 -f 2 -fH1-ethox y ethyl)-4,5-diphenyl-1H-imida 2 ol-2-yl]ethylh 
phenol <8.18g, 39%), mp 165.5-167 C after recrystallization from a mixture of CH 2 CI 2 ind hexanes 

6 J~ 0 °f^l° r C """"&.0AH 2 O: C. 77.27; H. 652; N, 6.68; H 2 0, 1.72. Found: C. 77.31; H, 6.93; N, 

7w"&™£s$mT Z) ' ^ {2H ' m)> 700 10 7 - 3 ° m m) ' 7 - 30 10 745 (4H m) ' 7A5 * 



40 (34-4) 



H3-[Dimethyl(1,i-dimethy^ 



45 



50 




S*C(CH 3 ) 2 C(CH 3 ) 3 



55 



Sodium hydride (2.l3g of a 50% dispersion in mineral oil. 44mmol) was washed twice with hexanes 
covered with dry THF (150mL) and 1 -benzoylacetone (6.00g. 37mmo.) added porlionwise. The mixLre vS 
InnS t'T^^ ?,-t Under " of ni *°9en for 10 minutes to give a slurry which was 

cooed to -20 C. n-Buty.lrthium (2.60g. 40mmol) in hexane (16.3mL) was added dropwise to provided 

SS".^ T , St r^, ,0r 20 minUt6S Pri ° r 10 the dro ' wise addition of ^(bromomethyDphenoxy]- 
d.methyl(l,l-d.methylethyl)s.lane (11.17g. 37mmol). After 15 minutes, the mixture was poured onto s2u- 
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rated ammonium chloride solution and extracted with ChfeCfe. The combined extracts were dried over 
sodium sulfate, concentrated in vacuo and the residual oil chromatographed on a column of silica gel. 
Elution with a mixture of hexanes and diethyl ether (9:1) cave 5-[3-[dimethyl{1,1-dimethylethyl)siloxy]- 
phenyl]-1-phenyl-1 f 3-pentanedione (9.00g, 63%). 

(34-5) 

3-[2-(1 ,5-PiphenyH H-pyrazol-3-y))ethyl]phenol 



10 




A mixture of 5-[3-[dimethyl(1 .1 -dimethylethyl)siloxy]pheny[>1-phenyl-1 -3-pentanedione (8 80g, 
23mmol), phenylhydrazine (2.73g t 2.50mL, 25mL), pyridine (3mL) and methanol (70mL) was stirred at room 
temperature. After 20 hours, phenylhydrazine (0.3mL) was added and stirring continued for an additional 7 

20 hours. The solvent was evaporated and the residue chromatographed on a column of silica gel using a 
mixture of hexanes and diethyl ether (9:1) as eluent to give 3-[2-[3-(dimethyl-(1,1-dimethylethyl)-siloxy]- 
phenyl]-1-(diphenylmethyl)-5-phenyl-1H-pyrazole (10.27g, 98%) of which (9.20g, 20mmol) was dissolved in 
THF (180mL). A solution of tetra n-butylammonium fluoride (6.89g f 26mmol) in THF (26.34mL) was added 
and the mixture stirred at room temperature for 30 minutes. The solvent was evaporated, the residue diluted 

25 with 1N HCI solution and extracted with CH2CI2. The combined extracts were dried over sodium sulfate and 
concentrated to give a white solid which was triturated with diethyl ether and filtered to give 3-[2-(1,5- 
dipheny!-1H-pyrazol-3-yl)ethyl]phenol (5.31 g, 77%). An analytical sample recrystaliized from ethanol had mp 
211-212' C. 

Anal. Calcd. for C23H20N2O: C, 81.15; 5.92; N, 8.23. Found: C, 80.90; H, 6.24; N t 8.22%. 
30 'H-NMR (DMSOd 6 ) delta: 2.87 (4H, bs), 3.35 (1H f s). 6.49 (1H, s), 6.58 (1H, dd, J=7Hz, J' = 1.5Hz), 
6.67 to 6.70 (2H, m), 7.07 (1H, t, J = 7Hz), 7.10 to 7.30 (4H, m). and 7.30 to 7.50 (6H. m). 

The compounds of the instant invention wherein HET2 is the heterocyclic radical 4,5-diphenyl-1 H- 
imidazol-2-ylare further characterized by Formula VIII 



OCH 2 C0 2 Rj (VIII) 



wherein Ri is hydrogen, lower alkyl or an alkali metal ion and the radical -OCH2CO2R is attached in the 3 or 
4 ring position. 

45 Formula VIII compounds are obtained by a process comprising: 
(a) hydrolyzing a compound of Formula IX 



50 




55 

wherein R® is lower alkyl; or 

(b) esterifying a compound of Formula X 
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Ph 




(X) 



or: 



70 



(c) alkylating 4,5-diphenyl-2-imidazolethiol with a compound of Formula XI 



15 




xi) 



co 2 r\ 



20 



wherein R? is lower alky! and X is halogen or an aryl sulfonate. 

The compounds of Formula VIII have pharmacological properties similar to those of Formula I and II 
compounds. In vitro inhibition of human platelet aggregation test results for the compounds of Examples 35 
and 36 are given hereinafter. 



25 



30 



35 



40 



Example 
35 
36 



TABLE 3 



Inhibition of Human Platelet Aggregation 
of Formula VIII Compounds ( IC 50 mcg/ml) 



Ph 



Ph" 



CH, 
H 



-0CH 2 C0 2 R 1 



VsADP 
mcg/ml 

0.42 

0.41 



45 EXAMPLE 35 



50 



Methyl [3- [ [ (4 , 5-diphenvl-lH- 
imidazol -2-vl ) thio ]me thvl ) phenoxvTacetate 



55 




C0 2 CH 3 



Sodium hydride (684 mg of a 50% dispersion. 14 mmol) was washed three times with hexane and 
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covered with DMF (60 mL). 4,5-DiphenyM-imidazolethiol (3g, 12 mmol) was added to afford a yellow 
solution after hydrogen evolution had ceased. Methyl (3-chloromethylphenoxy)acetate (2.68 g, 12.5 mmol) 
was added and the mixture stirred at room temperature for 1.5 hours and then at 100* C for 0.5 hour. After 
cooling, the mixture was diluted with water and extracted with diethyl ether (3 times). The combined extracts 
s were washed with water (3 times), dried and concentrated in vacuo. Crystallization of the residual solid from 
a mixture of hexanes and CH2CI2 afforded methyl [3-[[4,5-diphenyl-1H-imida2ol-2-yl)thio]methyl]phenoxy]- 
acetate (3.00 g, 58%), m.p. indistinct 

Anal . Calcd. for C25H22N2O3S: C, 69.75; H, 5.15; N, 6.51. Found: C, 69.79; H. 5.23; N, 6.24. 

1H-NMR (CDCI3) delta: 3.72 (3H, s), 4.13 (2H, s), 4.56 (2H, s), 6.75 to 6.80 (3H, m) and 7.10 to 7.50 
70 (12H, m). 

EXAMPLE 36 



75 (3- ( [ (A , 5-Diphenyl-lH-imidazot- 

2 - vl) thiol me thy 11 phenoxv] acetic Acid 



20 




A mixture of methyl [3-[[(4,5Hjiphenyl-1H-imida20l-2-yl)thio]methyl]phenoxy]acetate (2.00 g, 4.6 mmol), 
lithium hydroxide monohydrate (586 mg, 14 mmol), methanol (35 mL) and water (10 mL) was stirred at 
room temperature for 2 hours. The solvent was evaporated, the residue diluted with water and 2N HCI 
solution added to pH = 7. A white solid was filtered off and recrystailized from aqueous DMF to give [3-[[- 
30 (4,5-diphenyl-1H-imida2ol-2-yl)thio]methyl]phenoxy]acetic acid (1.33 g, 69%), m.p. 233-235* C. 

Anal . Calcd. for C24H20N2O3S: C, 69.21; H, 4.84; N, 6.73. Found: C, 69.43; H, 4.92; N, 6.92. 

1 H-NMR (DMSO-D 5 ) delta: 4.34 (2H, s), 4.60 (2H, s), 6.77 (1H. dd, J = 8Hz, J' = 2Hz), 6.90 to 7.00 (2H, 
m), 7.05 to 7.60 (1 2H) and 1 2.40 to 1 3.00 (1 H, bs). 

35 Claims 

1. A compound of Formula I 

HETi-(CH 2 ) n C0 2 R (I) 

40 

wherein 

n is 6 to 9; 

R is hydrogen or lower alkyl or an alkali metal ion ; and 

HET1 is a heterocyclic radical selected from the group consisting of 



50 



55 
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Ph 



5 




(a) 3,4-diphenyl-lH- 
Dvrrol-l-yl , 




(c) 2 ,3-dihvdro-3-oxo- 
5 ,6-diphenyl-l ,2,4- 
triazin-2-yl t 




0 

(e) 2, 5-dioxo-3 ,4- 

diphenvlimidazolidin- 
l-yl. 




(b) 1 , 6-dihydro~6-oxo- 
3 ,4-diphenyl-l- 
pyridazinyl, 



Ph 




(d) l-oxo-4 ,5-diphenyl-2H- 
pyrimidin-l-yl, 




( f ) 5 - C dipheny line thyl ) -2H- 
tetrazol-2-yl , 



40 H 

45 

(g) 4 ,5-diphenyl-2- (h) 4 , 5-diphenvl-lH- 

thiazoyl, imidazol-2-yl , and 



50 




55 

(i) 1,5-diphenyl-lH- 
pvrazol-3-yl 
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HET 2 -CH 2 CH 2 




OCI^CC^Rj 



(II) 



wherein 
HET 2 



is hydrogen, lower alky I or an alkali metal ion, and the radical -OCH2CO2R1 is attached in 
the 3 or 4 ring position; 

is a heterocyclic radical selected from the group consisting of 



Ph Ph 

^ N 

T >- T>- 



H 



(a) 4,5-diphenyl-2- (b) 4 ,5-diphenvl-lH- 

thiazoyl, imidazol-2-yl , 



Ph " "S. I N — 



33 



(c) 3,4-diphenvl-lH- (d) A f 5-diphenvl-lH- 

pyrazol-l-yl, pyrazol-l-yl, 




(e) 1,5-diphenyl-lH- 
pyrazol-3-vl, 




(g) 2 f 3-dihydro-3-oxo- 
5 f 6-diphenyl-l f 2,4- 
triazin-2-vl, and 




(f ) 1 , 6-dihydro-6-oxo-3 ,4- 
diphenvl-l-pyridazinyl , 



Ph 




(h) 5-(diphenylmethyl)-2H- 
tetrazol-2-yl. 
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A compound of Formula VIII 



Ph 




(VIII) 



wherein is hydrogen, lower alkyl or an alkali metal ion. and the radical -OCH 2 C0 2 Ri is attached 
the 3 or 4 ring position. 

The compounds according to claim I which are methyl 3.4-diphenyMH-pyrrole-1-nonanoate; 
3.4-diphenyM H-pyrrole-1-nonanoic acid: 
methyl 6-oxo-3.4-diphenyM (6H) pyridazinenonanoate; 
oxo-3,4diphenyl-l (6H)-pyridazinenonanoic acid; 
methyl 6-oxo-3.4-diphenyl-1 (6H)-pyridazinyloctanoate; 
6-oxo-3,4-diphenyl-1 (6H)-pyridazinyl-octanoic acid; 
methyl 3-oxo-5,6-diphenyM ,2,4-triazine-2(3H)-nonanoate; 
3-oxo-5,6-diphenyM .2,4-triazine-2(3Hhnonanoic acid; 
methyl 3-oxo-5 t 6-diphenyl-1^,4-tria2ine-2(3H)-octanoate ; 
3-oxo-5,6-diphenylM t 2,4-tria2ine-2(3H)-octanoic acid ; 
methyl 2-oxc-4,5-diphenyM(2H)-pyrimidinenonanoate ; 
2-oxo-4.5-diphenyM(2H)-pyrimidinenonanoic acid ; 
methyl 2-oxo-4 t 5-diphenyl-l(2H)-pyrimidineoctanoate ; 
2-oxo-4.5-diphenyl-1(2H)pyrimidineoctanoic acid ; 
methyl 2,5-dioxo-3.4-dipheny 1-1 -imidazolidinenonanoate; 
2.5-dioxo-3,4-dipheny 1-1 -imidazolidinenonanoic acid; 
methyl 5-(diphenylmethyl).2H-tetra20le-2-nonanoate; and 
5-(diphenylmethyl)-2H-tetra20le-1-nonanoic acid. 

he compounds according to claim 2 which are methyl (3-[2-(4,5-diphenyl-2-thiazolyl)ethyl]phenoxyh 
^ei3te, 

[3-[2-(4,5-diphenyl-2-thia20lyl)ethyl]phenoxy]aceticacid; 

methyl [3-[2-(4,5-diphenyM H-imida20l-2-yl)ethyl]phenoxy]acetate; 

[3-[2-(4,5«diphenyM H-imida2ol-2-yI)ethyI]phenoxyacetic acid; 
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10 



20 



methyl [3-[2-(3.4-diphenyl-1 H-pyrazoM-yl)ethyl]phenoxy]acetate; 

methyl [3-[2-(4,5-diphenyl-1 H-pyrazoM-y!)ethyl]phenoxy]acetate ; 

[3-t2-(3,4-diphenyl-1H-pyrazoH-yl)ethyl]phenoxy]acetic acid ; 

[3-[2-(4,5<iiphenyl-1H-pyra2ol-1-yl)ethyl]phenoxy]acetic acid ; 

methyl [3-[2-(1 ,5-diphenyM H-pyrazol-3-yf)ethyl]phenoxy]acetate : 

[3-f2-(1,5-diphenyi-1H-pyra2ol-3-yl)ethyl]phenoxy]acetic acid ; 

methyl [3-[2-(1 ,6-dihydro-6-oxo-3,4-diphenyl-1-pyrida2inyl)ethyl]phenoxy]acetate ; 

is [3-[2-(1 ,6-dihydro-6-oxo-3,4-drphenyM -pyridazinyl)ethyl]phenoxy]acetic acid ; 

methyl [3-[2-(2,3-dihydro-3-oxo-5,6-diphenyl-1 t 2,4-triazin-2-yl)ethyl]phenoxy]acetate; 

[3-[2-(2,3-dihydro-3-oxo-5,6-diphenyl-1 ? 2,4-tna2in-2-yl)ethyl]phenoxy]acetic acid; 

methyl [3-[2-[5-(diphenylmethyl)-2H-tetrazol-2-yl]ethyl]-phenoxy]acetate ; and 

[3-[2-[5-(dlphenylmethyl)-2H-tetra20l-2-yl]ethyl]phenoxy]-acetic acid . 

25 6. The compounds according to claim 3 which are methyl [3-[[(4 t 5-diphenyl-1H-imida2ol-2-yl)thio]methyI> 
phenoxyjacetate ; and ~~ 

[3-[[(4,5-diphenyl-1H-imida2ol-2-yl)thio]methyl]phenoxy]acetic acid. 

30 7. A process for preparing, the compounds of Formula I as defined in claims 1 and 4 comprising: 

(a) hydrolyzing a compound of Formula (l a ) 

HETi-(CH 2 ) n C0 2 R d (l a ) 

35 wherein HETi is as defined above, n is B-9 and R a is lower alkyl, or 

(b) esterifying a compound of Formula (l b ) 

HET,-(CH 2 )nC0 2 H (I*) 

40 wherein HETi is as defined above and n is 6-9 with a lower alkanol, or 

(c) alkylating HE7VH wherein HET is as defined above with a compound of Formula (III) 

X-(CH 2 ) n C0 2 R a (III) 

45 wherein X is halogen, preferably bromine,, n is 6 to 9, and R° is lower alkyl. 

8. A process for preparing the compounds of formula II as defined in claims 2 and 5 comprising 
(a) hydrolyzing a compound of Formula ll a 

50 




(II*) 



55 



wherein He^ is as defined above and R? is lower alkyl; or 
(b) esterifying a compound of Formula ll b 
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wherein HET 2 is as defined above; or 

(c) alkylating HET 2 -H wherein HET 2 is as defined above with a compound of Formula (V) 

70 



75 




wherein R? is lower alkyl and X is halogen or an aryl sulfonate; or 
(d) alkylating a compound of Formula (VI) 

20 



25 




wherein HET 2 is as defined above with BrCH 2 C0 2 R? wherein R? is lower alkyl; or 
(e) hydrolyzing a compound of Formula VII 



35 




'VII) 



I. A process for preparing the compound of Formula VIII as defined in claims 3 and 6, comprising- 
(a) hydrolyzing a compound of Formula IX 



45 




wherein R® is lower alkyl; or 

(b) esterifying a compound of Formula X 



55 
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Ph N 




(X) 



70 



or; 

(c) alkylating 4,5<liphenyl-2-imidazolethiol with a compound, of Formula XI 



XCH 2 — < ^ 



75 



(XI) 



wherein R? is lower alky! and X is halogen or an aryl sulfonate. 



20 



10. A pharmaceutical composition comprising at least one compound according to anyone of claims 1 to 6 
and a pharmaceutical^ acceptable carrier. 



11. A process for preparing the pharmaceutical composition of claim 10 which comprises incorporating at 
least one compound according to anyone of claims 1 to 6 into a pharmaceutical^ acceptable carrier. 

25 12. The use of at least one compound according to anyone of claims 1 to 6 for preparing a pharmaceutical 
composition for inhibiting blood platelet aggregation. 
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© Heterocyclic carboxylic acids and esters. 

© Heterocyclic acids and esters useful as inhibitors of mammalian blood platelet aggregation characterized by 
Formula I, II and VIII are disclosed. 
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Formula I compounds are those wherein n is 6-9, R is hydrogen, lower alkyl or an alkali metal ion. and HET, 
is heterocyclic radical selected from the group consisting of 3,4-diphenyl-1H-pyrrol-1-yl, 1 ,6-dihydro-8-oxo-3 4- 
d.phenyl-1-pyridazinyl, 2.3-dihydro-3<>xo-5,6-diphenyl-1.2,4-triaz<n-2-yl. 1-oxo-4,5-diphenyl-2H-pyrimidin-1-yl 

2.5- d.oxo-3.4-d.phenylimidazolidin-1-yl, 5-(diphenylmethyl)-2H-tetrazol-2-yl, 4,5-diphenyl-2-thia2oyl. 4,5-diphenyl- 
1H-imida2ol-2-yl, and 1,5-diphenyl-1H-pyrazol-3-yl. 

r^J?™' 3 " compounds are those wherein R ' 'S hydrogen, lower alkyl or an alkali metal ion, and the radical 
-OCH 2 C0 2 R .s attached in the 3 or 4 ring position: and HET 2 is a heterocyclic radical selected from the group 
cons.st.ng of 4.5-diphenyl-2-thiazoyl. 4.5-diphenyl-1H-imidazol-2-yl.3,4-diphenyl-1H-pyrazol-1-yl. 4.5-diphenyl- 
1 H-pyrazol-1 -y I, 1 -5-diphenyl-1 H-pyrazol-3-yl. 1 .6-dihydro-6-oxo-3.4-dipheny 1-1 -pyridazinyl, 2.3-d.hydro-3-oxo- 

5.6- d.phenylmethyl-1 ,2,3-triazin-2-yl, and 5-(diphenylmethyl)-2H-tetrazol-2-yl. 

^f°~T ,a Vl " compounds are those ^e^in R, is hydrogen, lower alkyl or an alkali metal ion, and the radical 
-OCH2CO2R is attached in the 3 or 4 ring position. 
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